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Number o f  t h e  c a s e s  a c c o r d in g  t o  t h e  i n t r a - o r a l  
s i t e s  on  w h ich  th e  s tu d y  w as p la n n e d  i n i t i a l l y .
P e rc e n ta g e  d i s t r i b u t i o n  o f  t h e  p h a s e s  o f  m i t o s i s  
and  num bers o f  ab n o rm a l m ito s e s  and  a p o p to t ic  c e l l s  
i n  in d iv id u a l  c a s e s  o f  f l o o r  o f  t h e  m outh c a rc in o m a  
s tu d ie d ,  t a b u la te d  a c c o rd in g  t o  n o d a l s t a t u s .
P e rc e n ta g e  d i s t r i b u t i o n  o f  t h e  p h a s e s  o f  m i t o s i s  
and  num bers o f  ab n o rm al m ito s e s  and  a p o p to t ic  c e l l s  
i n  i n d i v i d u a l  c a s e s  o f  to n g u e  c a rc in o m a s  s tu d ie d ,  
t a b u la te d  a c c o rd in g  t o  n o d a l s t a t u s .
P e rc e n ta g e  d i s t r i b u t i o n  o f  p h a s e s  o f  m i t o s i s  a n d  
num bers o f  ab n o rm a l m ito s e s  and  a p o p to t ic  c e l l s  in  
i n d iv id u a l  c a s e s  o f  c a rc in o m a  in v o lv in g  to n g u e  p lu s  
f l o o r  o f  m o u th , t a b u l a t e d  a c c o r d in g  t o  n o d a l  
s t a t u s .
The m ean s  a n d  s t a n d a r d  d e v i a t i o n s  (SD) o f  a l l  
m i t o t i c  p a r a m e t e r s  i n  c o m b in e d  s i t e s  t a b u l a t e d  
a c c o rd in g  t o  h i s t o l o g i c a l  n o d a l s t a t u s .
The m ean s  a n d  s t a n d a r d  d e v i a t i o n s  (SD) o f  n o rm a l  
m ito s e s  p a r a m e t e r s  a c c o r d in g  t o  t h e  s i t e  o f  t h e  
tu m o u rs .
The m eans and (SD) o f  ab no rm al m ito s e s ,  a p o p to t ic  
m ito s e s  a n d  c e l l s  a c c o r d i n g  t o  t h e  s i t e s  o f  
tu m o u rs .
The mean num bers o f  AgNORs p e r  n u c le u s  a s s e s s e d  on  
b io p sy  m a t e r i a l  o f  squam ous c e l l  c a rc in o m a , tum our 
s i z e  (T) a n d  c l i n i c a l  n o d a l  s t a t u s  (N).
S c o re s  o f  s i x  h i s t o l o g i c a l  f e a t u r e s ,  tum our f a c t o r ,  
tu m o u r-h o s t i n t e r a c t i o n  and t o t a l  m a lig n an cy  g ra d e s  
i n  f l o o r  o f  m outh c a rc in o m a s  c a te g o r i s e d  a c c o rd in g  
t o  n o d a l s t a t u s .
S c o re s  o f  s i x  h i s t o l o g i c a l  f e a t u r e s ,  tum our f a c t o r ,  
tu m o u r-h o s t i n t e r a c t i o n  and  t o t a l  m a lig n a n c y  g ra d e s  
i n  c a rc in o m a a  o f  th e  to n g u e  c a te g o r i s e d  a c c o rd in g  
t o  n o d a l s t a t u s .
S c o re s  o f  s i x  h i s t o l o g i c a l  f e a t u r e s ,  tum our f a c t o r ,  
tu m o u r-h o s t i n t e r a c t i o n  and  t o t a l  m a lig n an cy  g ra d e s  
i n  c a rc in o m a s  in v o lv in g  to n g u e  p lu s  f l o o r  o f  m outh, 



























Tumour t h i c k n e s s  (mm) i n  c a s e s  o f  sq u a m o u s  c e l l  
ca rc in o m a a s s e s s e d  on r e s e c t i o n  sp e c im e n s , tum our 
s i z e  (T) a n d  c l i n i c a l  n o d a l  s t a t u s  (N).
Twenty c a s e s  o f  f l o o r  o f  m outh c a rc in o m a  i n  w h ich  
th e  s c o r e s  o f  t h e  AgNORs c o u n t ,  tu m o u r  t h i c k n e s s  
and  t o t a l  m a lig n an cy  g ra d e s  w ere  e v a lu a te d .
S i t e  o f  tu m o u r  r e c u r r e n c e  a n d  t h e  c l i n i c a l  TN o f  
p a t i e n t s  who d e v e lo p e d  r e c u r re n c e .
Type o f  neck  s u rg e ry  and h i s t o l o g i c a l  n o d a l s t a t u s  
i n  p a t i e n t s  who d e v e lo p e d  r e c u r re n c e .
C l i n i c a l  TN, ty p e  o f  neck  s u rg e ry  and  h i s t o l o g i c a l  
n o d a l s t a t u s  i n  p a t i e n t s  who d i d  n o t  d e v e lo p  
r e c u r r e n c e .
AgNCRs, tum our th ic k n e s s  and c le a r a n c e  o f  s u r g i c a l  
m arg in s  w i t h  t i s s u e  t y p e s  a t  p o s i t i v e  m a r g in s  i n  
p a t i e n t s  w i th  and  w i th o u t  r e c u r re n c e .
Number o f  c a s e s  a c c o r d in g  t o  tu m o u r  t h i c k n e s s  
g ro u p in g  s h o w in g  t h e  p e r c e n t a g e  o f  r e c u r r e n c e s  i n  
e a c h  g ro u p .
S c o re s  o f  th e  m alig n an cy  g ra d in g  f e a t u r e s ,  tum our 
f a c t o r ,  t u m o u r - h o s t  i n t e r a c t i o n  a n d  t o t a l  
m alig n an cy  g r a d e s  i n  p a t i e n t s  w i t h  a n d  w i t h o u t  
r e c u r r e n c e .
S i t e  o f  r e c u r r e n c e s  a n d  t h e  c l i n i c a l  tu m o u r  s i z e  
(T) a n d  n o d a l  s t a t u s  (N).
Type o f  n e c k  s u r g e r y ,  n u m b er o f  h i s t o l o g i c a l l y  
p o s i t i v e  n o d e s  a n d  e x t r a c a p s u l a r  in v o lv e m e n t  i n  
p a t i e n t s  w i th  r e c u r re n c e .
The c l i n i c a l  TN, t y p e  o f  n e c k  s u r g e r y ,  n u m b er o f  
p o s i t i v e  n o d e s  a n d  e x t r a c a p s u l a r  in v o lv e m e n t  i n  
p a t i e n t s  w i th o u t  r e c u r re n c e .
AgNORs, tum our th ic k n e s s  and  c le a r a n c e  o f  s u r g i c a l  
m arg in s  w i t h  t i s s u e  t y p e s  a t  p o s i t i v e  m a r g in s  i n  
p a t i e n t s  w i th  and w i th o u t  r e c u r r e n c e .
Number o f  c a s e s  a c c o r d in g  t o  tu m o u r  t h i c k n e s s  
g ro u p in g  s h o w in g  t h e  p e r c e n t a g e  o f  r e c u r r e n c e s  i n  

















5 .6  S c o re s  o f  t h e  m a lig n a n c y  g ra d in g  f e a t u r e s ,  tum our
f a c t o r ,  t u m o u r - h o s t  i n t e r a c t i o n  a n d  t o t a l  
m a lig n an cy  g r a d e s  i n  p a t i e n t s  w i t h  a n d  w i t h o u t  
r e c u r r e n c e .
6.1 P a t i e n t  d a t a  show ing  s i t e  o f  r e c u r r e n c e  i f  p r e s e n t ,  
c l i n i c a l  TN, t y p e  o f  n e c k  s u r g e r y ,  n u m b e r  o f  
p o s i t i v e  nodes and e x t r a c a p s u la r  in v o lv e m e n t.
6 .2  AgNORs c o u n t ,  tu m o u r  t h i c k n e s s  a n d  c o n d i t i o n  o f
m ic ro sc o p ic  s u r g i c a l  m a r g in s  a n d  t i s s u e  t y p e  a t
p o s i t i v e  m a r g in s  i n  p a t i e n t s  w i t h  a n d  w i t h o u t
r e c u r r e n c e .
6 .3  The s c o r e s  o f  t h e  s i x  h i s t o l o g i c a l  f e a t u r e s ,  tum our
f a c t o r ,  t u m o u r - h o s t  i n t e r a c t i o n  a n d  t o t a l  
m a lig n an cy  g r a d e s  i n  p a t i e n t s  w i t h  a n d  w i t h o u t  



















H aem atoxy lin  a n d  e o s i n  s t a i n e d  s e c t i o n s  
i l l u s t r a t i n g  t h e  f o u r  a p p a r e n t l y  n o r m a l  p h a s e s  o f  
m i t o s i s ,  p r o m e ta p h a s e  (P) x 9 7 0 , m e ta p h a s e  (M) 
x1000, a n a p h a s e  (A) x960  an d  t e l o p h a s e  (T) x 8 0 0 .
I l l u s t r a t i o n  o f  a  t r i p o l a r  f o r m  o f  a b n o r m a l  
m i to s i s .  H & E x 8 4 0 .
A p o p to tic  m i t o s i s  s h o w in g  m a s s e s  o f  c h r o m a t i n  
s c a t t e r e d  i n  t h e  c y to p la s m .  H & E x 8 7 5 .
A p o p to tic  c e l l  e v i d e n t  w i t h  s h ru n k e n  n u c le u s  
su rro u n d e d  by  a  c l e a r  h a lo .  H & E x 9 3 0 .
S i lv e r  s t a in e d  n u c le o l a r  o r g a n iz e r  r e g io n s  (AgNORs) 
a p p e a r in g  a s  b l a c k  d o t s  w i t h i n  n u c l e i .  S i l v e r -  
s t a in e d  s e c t io n ,  x590.
Squamous c e l l  c a rc in o m a  d e m o n s tra t in g  th e  h ig h  r i s k  
i n d i c a to r s  r e l a t e d  t o  t u m o u r  f a c t o r  ( n o  
k e r a t i n i z a t i o n ,  m a rk e d  n u c l e a r  p o ly m o rp h is m  a n d  
f r e q u e n t  m i t o s e s ) .  H & E x 3 6 5 .
I l l u s t r a t i o n  o f  good p r o g n o s t ic  i n d i c a t o r s  r e l a t e d  
t o  tu m o u r  f a c t o r  i n  s q u a m o u s  c e l l  c a r c i n o m a  
(ab u n d en t k e r a t i n i z a t i o n ,  v e ry  l i t t l e  v a r i a t i o n  in  
n u c le a r  s i z e s  an d  no m i t o s i s ) .  H & E x 1 4 0 .
Squamous c e l l  c a rc in o m a  d e m o n s tra t in g  th e  h ig h  r i s k  
i n d i c a t o r s  o f  tu m o u r-h o s t  i n t e r a c t i o n  ( d i f f u s e  and 
deep  in v a s io n  and e x c i t e d  l i t t l e  ly m p h o p lasm a cy tic  
i n f i l t r a t i o n ) .  H & E x1 40.
The g o o d  p r o g n o s t i c  i n d i c a t o r s  o f  sq u a m o u s  c e l l  
ca rc in o m a r e l a t e d  t o  tu m o u r-h o s t  i n t e r a c t i o n  (w e ll  
d e f in e d  in v a d in g  m a rg in s , s u p e r f i c i a l  in v a s io n  and 
m arked ly m p h o p lasm a cy tic  i n f i l t r a t i o n ) .  H & E x140.
D ot p l o t s  o f  th e  AgNORs c o u n t i n  c a s e s  o f  f l o o r  o f  
m outh c a rc in o m a  w i th  and w i th o u t  n o d a l m e ta s ta s i s .
D ot p l o t s  fo l lo w in g  s q u a re  r o o t  t r a n s f o r m a t io n  o f  
tum our th ic k n e s s  v a lu e s  i n  c a s e s  w i th  squam ous c e l l  
ca rc in o m a o f  th e  f l o o r  o f  m outh on w h ich  th e  AgNORs 















3 .3  I l l u s t r a t i o n s  o f  t h e  d o t  p l o t s  o f  AgNORs c o u n t ,
s q u a re  r o o t  o f  tu m o u r  t h i c k n e s s  v a l u e s  a n d  t o t a l  
m alig n an cy  g r a d e s  i n  t h e  tw e n ty  c a s e s  o f  f l o o r  o f  
m outh c a rc in o m a  w here  th e s e  p a ra m e te rs  e v a lu a te d .
4.1 Age d i s t r i b u t i o n  (Y e a rs )  i n  m a le  p a t i e n t s  w i t h  
ca rc in o m a o f  f l o o r  o f  m outh.
4 .2  H i s to lo g ic a l  f e a t u r e s  o f  i n f i l t r a t i n g  n e o p l s t i c  
e p i t h e l i a l  i s l a n d  m a n i f e s t i n g  c e n t r a l  n e c r o s i s ,  
s e e n  i n  c a s e s  6 a n d  14 i n  t h e  g r o u p  w i t h o u t  
r e c u r r e n c e  b u t  w h ic h  l a t e r  sh o w ed  h a e m a to g e n o u s  
s p re a d . H & E x 1 6 0 .
4 .3  P e r in e u r a l  in v a s io n  o f  squam ous c a rc in o m a  i n  c a s e  
14 i n  t h e  g ro u p  w i th o u t  r e c u r r e n c e .  H & E x270.
5.1 Age d i s t r i b u t i o n  (Y ears) i n  p a t i e n t s  w i th  c a rc in o m a  
o f  to n g u e .
6.1 Age d i s t r i b u t i o n  (Y e a rs )  i n  m a le  p a t i e n t s  w i t h  









I  hav e  much p l e a s u r e  i n  ackn o w led g in g  t h e  h e lp  and s u p p o r t  I  have 
r e c e iv e d  from  many s o u rc e s  th ro u g h o u t  th e  c o u rs e  o f  t h i s  w ork.
My t h a n k s  a r e  d u e  t o  M o su l U n i v e r s i t y ,  M i n i s t r y  o f  H ig h e r  
E d u c a tio n  a n d  S c i e n t i f i c  R e s e a r c h  o f  t h e  R e p u b l ic  o f  I r a q ,  f o r  t h e  
g e n e ro u s  f i n a n c i a l  s u p p o r t  th ro u g h o u t t h e  s tu d y .
I  s h o u ld  l i k e  t o  r e c o r d  my s i n c e r e  g r a t i t u d e  a n d  th a n k s  t o  D r. 
D.G. M acD o n a ld , my s u p e r v i s o r ,  f o r  t h e  i n v a l u a b l e  a d v i c e ,  c o n s t a n t  
g u id a n c e , e n c o u rag em en t, c o u n t le s s  th o u g h ts  and  id e a s  and  a  g r e a t  d e a l  
o f  h i s  t im e  th ro u g h o u t t h e  c o u rs e  o f  t h i s  s tu d y .
My th a n k s  a r e  due  t o  Mr. W. M a rs h a ll  who a lw a y s  a r ra n g e d  w i th  h i s  
t e c h n ic a l  s t a f f  t h e  r e q u i r e d  t im e  and  e x p e r t i s e  f o r  t h e  t e c h n i c a l  work 
and  p r e p a r a t i o n  o f  h i s t o l o g i c a l  s e c t i o n s  u se d  i n  th e  s tu d y . My th a n k s  
a r e  a l s o  d u e  t o  t h e  t e c h n i c a l  s t a f f  i n  p a r t i c u l a r  Mr. J .  G a rd n e r  a n d  
Mrs. J .  Hope f o r  p r e p a r i n g  t h e  h i s t o l o g i c a l  s e c t i o n s  u s e d  f o r  t h e  
a s se s s m e n t o f  m i t o t i c  p h a se  d i s t r i b u t i o n  and  a l s o  f o r  Mr. J .  B a n n is te r  
f o r  p r e p a r i n g  t h e  w o rk in g  s o l u t i o n s  u s e d  i n  s i l v e r  s t a i n i n g  o f  t h e  
n u c le o la r  o r g a n iz e r  r e g io n s  (AgNORs).
^  t h a n k s  a r e  d u e  t o  t h e  C o n s u l t a n t  S u rg e o n s  i n  t h e  P l a s t i c  
S u rg e ry  U n i t  i n  C a n n ie s b u r n  H o s p i t a l ,  G la sg o w , a n d  a l s o  t o  t h e  
C o n s u lta n t  R a d i o t h e r a p i s t s  i n  t h e  W e s te rn  I n f i r m a r y ,  G la s g o w , f o r  
a c c e s s  t o  t h e  d a ta  on  t h e i r  p a t i e n t s  u se d  i n  t h i s  s tu d y .
To t h e  s t a f f  o f  t h e  l i b r a r y ,  i n  G la sg o w  D e n t a l  H o s p i t a l  a n d  
S ch o o l, my th a n k s  a r e  d u e  f o r  t h e i r  h e l p  i n  o b t a i n i n g  t h e  r e f e r e n c e s  
needed  f o r  t h e  s tu d y .  A ls o  my t h a n k s  a r e  d u e  t o  t h e  s t a f f  o f  t h e
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M edica l I l l u s t r a t i o n  U n i t  i n  G lsg o w  D e n ta l  H o s p i t a l  a n d  S c h o o l ,  in 
p a r t i c u l a r  M iss Ann Hughes f o r  p r e p a r in g  th e  h is to g ra m s  (F ig u re s  4 .1 , 
5 .1 ,  6 .1  ) .
L a s t  b u t  n o t  l e a s t ,  t h e  e n c o u ra g e m e n t  a n d  t h e  s u p p o r t  t h a t  I  
r e c e iv e d  from  my p a r e n t s ,  b r o th e r s  and  s i s t e r s ,  th ro u g h o u t  t h e  s tu d y  
h a s  b e e n  g r e a t l y  a p p r e c i a t e d  a n d  my t h a n k s  a n d  g r a t i t u d e  a r e  d u e  t o  
them  a l l .
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DECLARATION
T h is  t h e s i s  i s  t h e  o r i g i n a l  w ork o f  t h e  a u th o r
Sabah M H Saka
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PREFACE
The w ork  r e p o r te d  i n  t h i s  t h e s i s  w as u n d e r ta k e n  w h i le  t h e  a u th o r  
was c o m p l e t i n g  p o s t g r a d u a t e  s t u d i e s  i n  t h e  U n i v e r s i t y  o f  G la sg o w , 
su p p o r te d  by a  g r a n t  from  th e  M osu l U n iv e r s it y  -  M in is t r y  o f  H ig h er  
E d u cation  and S c ie n t i f i c  R esearch  o f  th e  R ep u b lic  o f  Ira q .
The r e s e a r c h  w a s  u n d e r t a k e n  i n  t h e  D e p a r tm e n t  o f  O r a l  M e d ic in e  
and  P a th o lo g y , G lasgow  D e n ta l H o s p i ta l  and  S c h o o l, from  A ugust, 1987 
t o  J u l y ,  1 9 9 0 . T he c l i n i c a l  a n d  f o l l o w - u p  d a t a  u s e d  f o r  t h e  s tu d y  
w ere  o b ta in e d  from  p a t i e n t s  w i th  p r im a ry  squam ous c e l l  c a rc in o m a  o f  
th e  o r a l  c a v i t y  w ho w e re  a d m i t t e d  a n d  t r e a t e d  s u r g i c a l l y  i n  t h e  
P l a s t i c  S u r g e r y  U n i t  o f  C a n n i e s b u r n  H o s p i t a l ,  G la s g o w ,  a n d  
supp lem en ted  w i th  p o s to p e r a t iv e  r a d io th e r a p y  i n  t h e  R a d io th e ra p y  U n it  
o f  th e  W este rn  I n f i r m a r y ,  G lasgow , b e tw een  J a n u a ry , 1982 and  D ecem ber, 
1987. The h i s t o l o g i c a l  m a t e r i a l  u se d  i n  th e  s tu d y  w as o b ta in e d  from  
i n i t i a l  b io p s y , l o c a l  r e s e c t i o n  and  neck  d i s s e c t i o n  sp e c im en s  o f  t h e  
p a t i e n t s  in v o lv e d  i n  th e  s tu d y .
Seme o f  t h e  te c h n iq u e s  u se d  i n  t h i s  t h e s i s  a r e  m o d if ic a t io n s  o f  
p r e v io u s ly  p u b l i s h e d  w o rk  a n d  som e a r e  t e c h n i q u e s  d e v e lo p e d  i n  t h e  
O ra l  P a th o lo g y  U n i t  o f  G lasg o w  D e n ta l  H o s p i t a l  a n d  S c h o o l .  The 
a p p l i c a t i o n s  o f  t h e  t e c h n i q u e s  d e s c r i b e d  i n  t h e  p r e s e n t  s t u d y  w e re  
u n d e r ta k e n  by th e  a u th o r  p e r s o n a l ly .  The p r e p a r a t i o n  o f  h i s t o l o g i c a l  
s e c t io n s  w as  c a r r i e d  o u t  p a r t l y  by  t h e  t e c h n i c a l  s t a f f  u n d e r  d i r e c t  
s u p e r v is io n  o f  t h e  a u th o r  and  h i s  s u p e r v is o r ,  and  p a r t l y  by t h e  a u th o r  
h im s e l f .
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M a te r ia l  b a s e d  o n  t h e  r e v i e w  o f  t h e  l i t e r a t u r e  d i s c u s s e d  i n  
C h a p te r  1 h a s  b e e n  p r e s e n t e d  i n  The R o y a l S o c i e t y  o f  M e d ic in e  
Symposium, N o v e m b e r, 1 9 8 8 , L o n d o n , a n d  w i l l  a p p e a r  a s  " C h a p te r  8 , 
S t r u c t u r a l  I n d ic a to r s  o f  th e  H igh R is k  L e s io n "  i n  a  book t i t l e d  O ra l 
C an cer: D e te c t io n  o f  P a t i e n t s  and  L e s io n s  a t  R is k , Volume 2. e d i t e d  by 
N W Jo h n so n , C am bridge U n iv e r s i ty  P re s s  ( in  p r e s s ) .
P a r t  o f  t h e  d a t a  r e p o r t e d  i n  C h a p te r  3 o f  t h i s  t h e s i s  h a s  b e e n  
p r e s e n te d  a t  t h e  a n n u a l  m e e t in g  o f  t h e  B r i t i s h  S o c i e t y  f o r  O r a l  
P a th o lo g y , S e p tem b e r, 1989, N e w c a s tle  Upon Tyne, a n d  a t  t h e  S c i e n t i f i c  
Forum i n  G lasgow  D e n ta l  H o s p i ta l  and  S c h o o l, J u n e , 1989.
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SUMMARY
T h is  s tu d y  w as u n d e r ta k e n  t o  a s s e s s  s e v e r a l  p r o g n o s t ic  f a c t o r s  i n  
o r a l  sq u a m o u s  c e l l  c a r c in o m a .  S t r u c t u r a l  h i s t o l o g i c a l  f e a t u r e s  
e n c o u n te re d  i n  t h e  i n i t i a l  b i o p s y  a n d  l o c a l  r e s e c t i o n  o f  t h e s e  
ca rc in o m as w ere  e v a lu a te d  in  r e l a t i o n  t o  n o d a l m e t a s ta s i s  and  c l i n i c a l  
outcom e o f  t h e  p a t i e n t s .  O nly p a t i e n t s  w i th  c a rc in o m a s  a r i s i n g  i n  one 
o f  t h r e e  i n t r a - o r a l  a n a t o m i c a l  s i t e s  n a m e ly , f l o o r  o f  t h e  m o u th , 
to n g u e  and  to n g u e  p lu s  f l o o r  o f  m outh w ere  u s e d  f o r  t h e  e v a lu a t io n  o f  
t h e  p a ra m e te r s  i n  q u e s t io n .
On th e  h i s t o l o g i c a l  s e c t i o n s  o b ta in e d  from  th e  i n i t i a l  b io p s y  o f  
p rim a ry  tu m o u r s ,  t h e  p a r a m e t e r s  m i t o t i c  p h a s e  d i s t r i b u t i o n  a n d  t h e  
s i l v e r  s t a i n e d  n u c l e o l a r  o r g a n i z e r  r e g i o n s  (AgNORs) c o u n t  w e re  
e v a lu a te d . T he h i s t o l o g i c a l  s e c t i o n s  o b t a i n e d  f r o m  t h e  l o c a l  
r e s e c t i o n  s p e c im e n s  o f  t h e  p r im a r y  tu m o u r s  w e re  u s e d  f o r  t h e  
e v a lu a t io n  o f  tum our th ic k n e s s ,  c le a r a n c e  o f  s u r g i c a l  m arg in s  and  th e  
ty p e  o f  t i s s u e  a s s o c i a t e d  w i t h  p o s i t i v e  m a r g in s  a n d  a l s o  f o r  t h e  
a s se s sm e n t o f  m a lig n an cy  g ra d in g  u s in g  th e  sy s te m  w h ich  w as r e c e n t l y  
recommended by A n n ero th  e t  a l .  (1987). I n  p a t i e n t s  who u n d e rw e n t n eck  
s u rg e ry ,  t h e  neck  d i s s e c t i o n  sp ec im en s  w ere  u se d  f o r  t h e  h i s t o l o g i c a l  
e x a m in a tio n  o f  t h e  lym ph nodes and w h e th e r  o r  n o t  th e s e  w e re  in v o lv e d  
w ith  m e ta s ta s i s .
The w ork p r e s e n te d  i n  t h i s  t h e s i s  i s  i n  tw o  p a r t s .  I n  t h e  f i r s t  
p a r t  a t t e n t i o n  i s  d i r e c t e d  to w a r d  a s s e s s m e n t  o f  t h e  s t r u c t u r a l  
h i s t o l o g i c a l  f e a t u r e s  i n  r e l a t i o n  t o  n o d a l  m e t a s t a s i s  o f  i n t r a - o r a l  
carc in o m a. The r e s u l t s  p r e s e n t e d  i n  C h a p te r  3 d e s c r i b e  t h e  v a l u e  o f  
th e  p a r a m e t e r s  i n  p r e d i c t i n g  n o d a l  m e t a s ta s i s -  T he m i t o t i c  p h a s e
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d i s t r i b u t i o n  p a r a m e t e r s ,  n a m e ly  t h e  f o u r  a p p a r e n t l y  n o r m a l  m i t o t i c  
p h a s e s , ab n o rm al m ito s e s ,  a p o p to t ic  m ito s e s  and  a p o p to t ic  c e l l s  w ere  
found  n o t  t o  b e  h e l p f u l  i n  t h e  p r e d i c t i o n  o f  n o d a l  m e t a s t a s i s  o f  
ca rc in o m as a r i s i n g  from  f l o o r  o f  m outh , to n g u e  o r  to n g u e  p lu s  f l o o r  o f  
m outh .
The AgNORs c o u n t w as found  t o  be  an  im p o r ta n t  p r e d i c t i v e  f a c t o r  
o f  n o d a l m e ta s ta s i s  i n  c a rc in o m a s  a r i s i n g  from  f l o o r  o f  m outh and  an  85 
p e r  c e n t  a c c u r a t e  a s s e s s m e n t  w as  p o s s i b l e .  T h i s  sam e  p a r a m e t e r  
hcw ever, w as fo u n d  n o t  t o  b e  o f  v a l u e  i n  p r e d i c t i n g  n o d a l  m e t a s t a s i s  
i n  c a rc in o m a  o f  to n g u e  and  c a rc in o m a s  in v o lv in g  to n g u e  p lu s  f l o o r  o f  
m outh .
The m a l ig n a n c y  g r a d i n g  p a r a m e t e r s  w e re  a s s e s s e d  c o m p a r in g  tw o  
g ro u p s  w i th  and  w i th o u t  n o d a l m e ta s ta s i s  i n  a l l  t h e  t h r e e  s i t e s .  The 
t o t a l  m a lig n a n c y  g ra d e  w as found  n o t  t o  d i f f e r  s i g n i f i c a n t l y  i n  e a ch  
s i t e  s e p a r a t e l y  o r  i n  c o m b in a t io n s .  T he p a t t e r n  o f  i n v a s i o n  a n d  
tu m o u r-h o s t i n t e r a c t i o n ,  b y  c o n t r a s t ,  w e r e  f o u n d  t o  d i f f e r  
s i g n i f i c a n t l y  b e tw een  th e  g roup  w i th  p o s i t i v e  nodes and  th e  g ro u p  w i th  
n e g a t iv e  nodes i n  f l o o r  o f  m outh c a rc in o m a s  b u t  n o t  i n  c a rc in o m a s  o f  
to n g u e  o r  c a rc in o m a s  in v o lv in g  to n g u e  p lu s  f l o o r  o f  m outh.
Tumour t h i c k n e s s  w as fo u n d  t o  b e  o f  p r e d i c t i v e  v a l u e  f o r  n o d a l  
m e ta s ta s i s  i n  c a r c in o m a  o f  f l o o r  o f  m o u th . I n  c a r c in o m a s  o f  to n g u e  
and  c a rc in o m a s  in v o lv in g  to n g u e  p lu s  f l o o r  o f  m outh , tum our th ic k n e s s  
d id  n o t  show th e  sam e p r e d i c t i v e  a c c u ra c y . H ow ever, when c o m p a riso n  
was m ade b e tw e e n  t h e  g r o u p s  w i t h  p o s i t i v e  n o d e s  a n d  t h e  g r o u p s  w i t h  
n e g a t iv e  n o d e s  i n  a l l  t h e  t h r e e  s i t e s  c o m b in e d , tu m o u r  t h i c k n e s s  
v a lu e s  d i f f e r e d  s i g n i f i c a n t l y .
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The second  p a r t  o f  t h e  w ork p r e s e n te d  i n  t h i s  t h e s i s  was d i r e c t e d  
to w a rd s  e v a lu a t io n  o f  t h e  s t r u c t u r a l  h i s t o l o g i c a l  f e a t u r e s  i n  r e l a t i o n  
t o  th e  c l i n i c a l  ou tcom e o f  th e  p a t i e n t s  f o l lo w in g  t r e a tm e n t  o f  t h e i r  
i n t r a - o r a l  squam ous c a rc in o m a s . Two g ro u p s  o f  p a t i e n t s  w ere  c r e a te d  
i n  e a c h  o f  th e  t h r e e  a n a to m ic a l  s i t e s .  One g ro u p  c o m p rise d  p a t i e n t s  
who d e v e lo p e d  tum our r e c u r r e n c e  l o c a l l y ,  i n  th e  neck  o r  a t  b o th  s i t e s  
i n  a  f o l l o w - u p  p e r i o d  o f  n o t  l e s s  t h a n  f o u r  m o n th s  a n d  w i t h i n  24 
m onths. The seco n d  g ro u p  in c lu d e d  p a t i e n t s  who s u rv iv e d , d i s e a s e - f r e e  
a  minimum o f  24 m onths f o l lo w in g  t r e a tm e n t .
In  C h a p te r s  4 , 5 a n d  6 t h e  t h r e e  a n a t o m i c a l  s i t e s  a r e  e x a m in e d  
s e p a r a te ly .  I n  p a t i e n t s  w i t h  f l o o r  o f  m o u th  c a r c in o m a  a n d  p a t i e n t s  
w i th  to n g u e  c a rc in o m a , th e  AgNQRs c o u n t d id  n o t  d i f f e r  s i g n i f i c a n t l y  
betw een  th e  g ro u p s . T h is  p a ra m e te r  w as n o t  com pared b e tw een  th e  tw o  
g ro u p s  o f  p a t i e n t s  w i t h  c a r c in o m a s  i n v o l v i n g  to n g u e  p l u s  f l o o r  o f  
m outh d u e  t o  t h e  s m a l l  n u m b er o f  c a s e s  w h ic h  w e re  s u i t a b l e  f o r  
a s se s sm e n t o f  AgNQRs c o u n t.
Tumour t h i c k n e s s  v a l u e s  w e re  s i g n i f i c a n t l y  g r e a t e r  i n  p a t i e n t s  
w i th  c a r c in o m a  o f  f l o o r  o f  m o u th  o r  t h e  to n g u e  who d e v e lo p e d  
r e c u r r e n c e .  T h i s  d i f f e r e n c e  w as n o t  a p p a r e n t  i n  tu m o u r s  i n v o l v i n g  
to n g u e  p l u s  f l o o r  o f  m o u th . P o s i t i v e  s u r g i c a l  m a r g in s  w e re
m ore f r e q u e n t  i n  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  a n d  t h i s  w as 
s t a t i s t i c a l l y  s i g n i f i c a n t  i n  p a t i e n t s  w i th  f l o o r  o f  m outh c a rc in o m a .
T o ta l  m alig n an cy  g ra d e  showed no a s s o c i a t i o n  w i th  t h e  l ik e l ih o o d  
o f  r e c u r r e n c e  a t  any  o f  t h e  t h r e e  s i t e s .  S im i la r ly  t h e  tu m o u r f a c t o r  
and  th e  t h r e e  h i s t o l o g i c a l  f e a t u r e s  c o m p ris in g  t h e  tu m o u r f a c t o r  w ere  
found  n o t  t o  d i f f e r  s i g n i f i c a n t l y  b e tw een  th e  g ro u p s  w i th  and w ith o u t
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r e c u r r e n c e .  H o w e v e r  t h e  s t a g e  o f  i n v a s i o n ,  ly m p h o p la s m a c y t i c  
i n f i l t r a t i o n  a n d  t u m o u r - h o s t  i n t e r a c t i o n  s c o r e d  h i g h e r  i n  f l o o r  o f  
m outh c a s e s  w i th  r e c u r r e n c e .  I n  p a t i e n t s  w i th  c a rc in o m a  o f  th e  to n g u e  
o n ly  t h e  f e a t u r e ,  t u m o u r - h o s t  i n t e r a c t i o n ,  w as  fo u n d  t o  d i f f e r  
s i g n i f i c a n t l y  b e t w e e n  t h e  g r o u p s .  I n  p a t i e n t s  w i t h  c a r c in o m a s  
in v o lv in g  to n g u e  p l u s  f l o o r  o f  m o u th  n o n e  o f  t h e  m a l ig n a n c y  g r a d e  
p a ra m e te rs  w as s i g n i f i c a n t l y  r e l a t e d  t o  r e c u r r e n c e .
I n  C h a p te r  7 t h e  d a ta  a r e  r e l a t e d  t o  t h e  c l i n i c a l  ou tcom e i n  a l l  
t h e  t h r e e  s i t e s  com bined . P o s i t i v e  s u r g i c a l  m a rg in s  w ere  m ore common 
i n  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e .  T um our t h i c k n e s s  v a l u e s  
d e m o n s tra te d  a  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  g r o u p  o f  
p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  and  th o s e  who s u rv iv e d , d i s e a s e - f r e e  
a  m inim um  o f  24 m o n th s . The p a t t e r n  o f  i n v a s i o n ,  s t a g e  o f  i n v a s i o n  
and  t u m o u r - h o s t  i n t e r a c t i o n  a l s o  sh o w ed  s i g n i f i c a n t  d i f f e r e n c e s  
betw een  th e  g ro u p s . In v o lv e m en t o f  lym ph nodes w i th  m e t a s t a t i c  tum our 
was s i g n i f i c a n t l y  m o re  f r e q u e n t  i n  p a t i e n t s  who d e v e lo p e d  tu m o u r  
r e c u r r e n c e .  E x t r a c a p s u la r  s p re a d  o f  m e t a s t a t i c  tum our w as a l s o  m ore 
cannon  i n  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  th a n  i n  p a t i e n t s  w i th o u t  
r e c u r r e n c e ,  b u t  t h e  d i f f e r e n c e  i n  fre q u e n c y  w as n o t  s i g n i f i c a n t .
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CHAPTER 1
INERCDUCrrCN AND REVIEW CF LITERATURE
1.1  INTRDDUCnCN
O ra l c a n c e r  i s  a  d i s e a s e  o f  e l d e r l y  p e o p le ,  h a v in g  a  p e a k  
in c id e n c e  i n  t h e  6 0 -7 0  y e a r  a g e  g r o u p . O r a l  c a n c e r  i n  d e v e lo p e d  
c o u n t r i e s  i s  uncom m on w hen c o m p a re d  w i t h  c a n c e r  a t  o t h e r  s i t e s .  I n  
t h e  U n i te d  K ingdom  a n d  t h e  U n i te d  S t a t e s  o f  A m e r ic a ,  o r a l  c a n c e r  
a c c o u n ts  f o r  2 -3  p e r  c e n t  o f  a l l  m a l i g n a n c i e s .  H o w e v er, r e g i o n a l  
v a r i a t i o n s  e x i s t .  I n  th e  In d ia n  s u b c o n tin e n t  t h e  f i g u r e  r e a c h e s  40 p e r  
c e n t  o f  a l l  m a lig n a n c ie s  (Langdon, 1985).
Squamous c e l l  c a r c in o m a s  a r e  t h e  m o s t  common m a l ig n a n t  
tum ours o f  th e  o r a l  c a v i ty ,  r e p r e s e n t in g  a p p ro x im a te ly  90 p e r  c e n t  o f  
a l l  o r a l  m a lig n a n c ie s .
The c a u se  o f  o r a l  c a rc in o m a  re m a in s  u n c le a r ,  a lth o u g h  t h e r e  
a r e  some known d i r e c t  r e l a t i o n s h i p s  such  a s  w i th  to b a c c o  chew ing  and  
th e  u s e  o f  b e t e l .  The r i s k  o f  m outh c a n c e r  i n  heavy  sm okers and  heavy  
a lc o h o l  d r in k e r s  may b e  a s  much a s  15 t im e s  g r e a t e r  th a n  i n  th o s e  who 
n e i t h e r  smoke n o r  d r in k .  B a ts a k is  (1979) s t a t e d  t h a t  m ore th a n  70 p e r  
c e n t  o f  o r a l  c a n c e r s  o c c u r  i n  th e  d e p e n d en t p a r t s  m o st exposed  t o  fo o d  
and  s a l i v a .  The r e a s o n  m ig h t b e  due  t o  lo n g e r  d u r a t i o n  o f  e x p o su re  o f  
th e s e  p a r t s  t o  a  p o t e n t i a l  c a r c in o g e n  w h ic h  m ig h t  b e  p r o d u c e d  a s  a  
r e s u l t s  o f  i n t e r a c t i o n  o f  t h e  m any i n g r e d i e n t s  w i t h i n  t h e  o r a l  
e n v iro n m en t.
I t  h a s  been  su g g e s te d  t h a t  one t h i r d  o f  th o s e  who d e v e lo p  an  
i n t r a - o r a l  c a n c e r  w i l l  d i e  w i t h i n  a  f i v e  y e a r  p e r i o d  a f t e r  t h e
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d ia g n o s is .  A lthough  th e  m outh i s  r e a d i ly  a c c e s s ib l e  f o r  i n s p e c t io n ,  
b io p sy  and r a d io th e r a p y ,  t h e  o u ts ta n d in g  f e a t u r e  o f  t h e s e  n eo p la sm s i s  
th e  p o o r p ro g n o s is  i f  th e  tu m o u rs  a r e  n o t  d ia g n o se d  an d  t r e a t e d  e a r ly .
B a ts a k is  (1979) s t a t e d  t h a t  a p p ro x im a te ly  60 p e r  c e n t  o f  o r a l  
ca rc in o m as a r e  w e l l  a d v a n c e d  a t  t h e  t im e  o f  d i a g n o s i s .  S e v e r a l  
f a c t o r s  m ig h t  c o n t r i b u t e  t o  t h i s  d e l a y  i n  d e t e c t i n g  t h e  c a r c in o m a s .  
In  d e v e lo p e d  c o u n t r i e s  th e  m a jo r i ty  o f  th e  p a t i e n t s  a r e  o v e r  th e  ag e  
o f  60 y e a r s  a n d  a lm o s t  a l l  a r e  e d e n t u l o u s .  I f  s u c h  p a t i e n t s  w e a r  
s a t i s f a c t o r i l y  f u n c t i o n i n g  d e n t u r e s  o r  i f  t h e y  d o  n o t  h a v e  d e n t u r e s ,  
th e y  a s su m e  t h a t  no  e x a m i n a t i o n  o f  t h e  m o u th  i s  n e c e s s a r y  ( S t o r e r ,  
1972). A s e c o n d  f a c t o r  m ig h t  b e  t h a t  g e n e r a l  d e n t a l  a n d  m e d ic a l  
p r a c t i t i o n e r s  a r e  u n a w a re  o f  t h e  f e a t u r e s  o f  e a r l y  o r a l  l e s i o n s .  
A n o th er f a c t o r  i s  th e  o v e r a l l  la c k  o f  s c re e n in g  te c h n iq u e s  t h a t  c o u ld  
h e lp  i n  e a r l y  d i a g n o s i s .  I n  t h i s  c o n t e x t  i t  w i l l  b e  w o r t h w h i l e  t o  
m en tio n  some d e t a i l s  on  w hat a r e  known a s  p re c a n c e ro u s  l e s i o n s ,  s in c e  
th e s e  l e s i o n s  show  a  g r e a t e r  l i a b i l i t y  f o r  c a n c e r  d e v e lo p m e n t  t h a n  
a p p a re n t ly  n o rm a l m ucosa.
The d e c i s i o n  t o  t r e a t  a n  o r a l  p r e c a n c e r o u s  l e s i o n  d e p e n d s  
upon t h e  o u tc o m e  o f  h i s t o l o g i c a l  e x a m i n a t i o n ,  t h e  a e t i o l o g y  a n d  t h e  
c l i n i c a l  a p p e a r a n c e  o f  t h e  l e s i o n .  S u b s e q u e n t  a t t e n t i o n  s h o u ld  
th e r e f o r e  b e  d i r e c t e d  to w a rd s  t r e a tm e n t  o f  t h e  h ig h e r  r i s k  l e s i o n s  i n  
o r d e r  t o  l i m i t  t h e  o p e r a t i v e  e x t e n t  w h ic h  w o u ld  b e  r e q u i r e d  i f  
e s t a b l i s h e d  c a rc in o m a s  a r e  t o  be  t r e a t e d .  T h is  w ould  d e f i n i t e l y  a l s o  
a l lo w  a  b e t t e r  p ro g n o s is  and  ou tcom e.
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1 .2  ERECANCEWCS IESIONS
An o r a l  p r e c a n c e r o u s  l e s i o n  i s  a  " m o r p h o lo g i c a l l y  a l t e r e d  
t i s s u e  i n  w h ich  c a n c e r  i s  m ore l i k e l y  t o  o c c u r  th a n  i n  i t s  a p p a re n t ly  
norm al c o u n te r p a r t "  (A x e ll e t  a l . ,  1984). The h ig h  r i s k  l e s i o n  i s  th e  
one w i t h  t h e  g r e a t e s t  l i k e l i h o o d  o f  p r o g r e s s i n g  t o  sq u a m o u s  c e l l  
c a rc in o m a. T h ere  a r e  tw o  p re c a n c e ro u s  l e s i o n s ,  nam ely  e r y th r o p la k ia  
and  l e u k o p l a k i a .  I t  i s  u n i v e r s a l l y  a c c e p t e d  t h a t  sq u a m o u s  c e l l  
ca rc in o m a c a n  d e v e lo p  from  le u k o p la k ia  and  e r y th r o p la k ia ,  b u t  t h e r e  i s  
a  w id e  d i v e r g e n c e  o f  v ie w s  on  t h e  f r e q u e n c y  w i t h  w h ic h  i n d i v i d u a l  
tum ours a r e  e i t h e r  p re c e d e d  by o r  c o - e x i s t  w i th  p re c a n c e ro u s  l e s io n s .  
T h ere  i s  p r o b a b ly  a  c o n s i d e r a b l e  g e o g r a p h i c a l  v a r i a t i o n  i n  t h i s .  
Tumours i n  h ig h  r i s k  c o u n t r i e s  su ch  a s  I n d ia ,  f o r  ex am p le , a r e  s a id  t o  
a lw ay s b e  a s s o c i a te d  w i th  p re c a n c e ro u s  l e s i o n s ,  b u t  i n  c o u n t r i e s  w i th  
low  o r a l  c a n c e r  p re v a le n c e ,  th e  a s s o c i a t i o n  w i th  p re c a n c e ro u s  l e s io n s  
i s  l e s s  f r e q u e n t .  B o u q u o t e t  a l .  (1988) r e p o r t e d  f ro m  t h e  U n i te d  
S t a te s  t h a t  62  p e r  c e n t  o f  l i p  c a n c e r s  w e r e  a s s o c i a t e d  w i t h  
le u k o p la k ia ,  b u t  o n ly  36 p e r  c e n t  o f  i n t r a o r a l  c a n c e r s  sh o w ed  s u c h  
a s s o c i a t i o n .  I n  a  m o re  r e c e n t  s tu d y  H ogew ind  e t  a l .  (1 9 8 9 ) r e p o r t e d  
from  th e  N e th e r  la n d  t h a t  i n  a  s e r i e s  o f  212 p a t i e n t s  w i th  i n t r a - o r a l  
c a rc in o m a , 48 p e r  c e n t  w ere  a s s o c ia te d  w i th  w h i te  l e s io n s  and  t h i s  co ­
e x is t e n c e  w as s i g n i f i c a n t l y  m ore o f t e n  i n  women th a n  men.
M a lig n a n t t r a n s f o r m a t i o n  o f  o r a l  p r e c a n c e r o u s  l e s i o n s  h a s  
been  r e p o r t e d  i n  v a r i o u s  s t u d i e s .  F i g u r e s  b e tw e e n  0 .13  an d  17 .5  p e r  
c e n t  have  been  docum ented  (S ilv e rm a n  e t  a l . ,  1984). The in c id e n c e  o f  
m a lig n a n t t r a n s f o r m a t io n  o f  p re c a n c e ro u s  l e s io n s  h a s  b een  found  t o  b e  
in f lu e n c e d  by  t h e  l e n g h t h  o f  f o l l o w - u p  p e r i o d .  E in h o m  a n d  W e r s a l l
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(1967) s t u d i e d  782 p a t i e n t s  w i t h  l e u k o p l a k i a  i n  Sw eden  o v e r  a  
p ro lo n g e d  p e r i o d  a n d  n o te d  t h a t  o r a l  c a r c in o m a s  d e v e lo p e d  i n  2 .4  p e r  
c e n t  a f t e r  10 y e a r s  and  i n  4 p e r  c e n t  w i t h in  20 y e a r s  o f  fo llo w -u p .
A h ig h  p r o p o r t io n  o f  o r a l  c a n c e r s  i n  t h e  UK and  USA a p p e a r  t o  
a r i s e  i n  m u co sa  w h ic h ,  c l i n i c a l l y ,  d o e s  n o t  show  a  p r e c a n c e r o u s  
l e s io n .  I n t e r e s t i n g l y ,  B o u q u o t e t  a l .  (1988) i n  t h e i r  e x t e n s i v e  
s tu d i e s  w ere  a b le  t o  i n d i c a t e  d i f f e r e n c e s  i n  t h e  p ro g n o s is  o f  c a n c e r  
i n  w h ic h  t h e r e  w as  a  r e l a t e d  p r e c a n c e r o u s  l e s i o n .  T he tu m o u r s  
p re c e d e d  b y , o r  c o - e x i s t i n g  w i th ,  le u k o p la k ia  had  a  b e t t e r  p ro g n o s is  
i n  t h a t  t h e y  w e re  l e s s  a g g r e s s i v e .  H o w ev er, S h ib u y a  e t  a l .  (1986 ) 
r e p o r te d  t h a t  i n  to n g u e  c a s e s  t h e r e  w a s  a  g r e a t e r  l i k e l i h o o d  o f  
m u l t ip le  tu m o u rs  d e v e lo p in g  i n  p a t i e n t s  w i th  le u k o p la k ia .
1 .2 . 1  C lin ic a l In d ic a to r s  o f  H igh R isk  L e sio n s
The h ig h e s t  r i s k  am ongst th e  a p p a re n t  c l i n i c a l  p r e c a n c e r s  i s  
th e  c a s e  i n  w h ic h  a  c a r c in o m a  i s  a l r e a d y  p r e s e n t  i n  a  l e s i o n  w h ic h  
seems c l i n i c a l l y  t o  b e  no  m o re  t h a n  p r e c a n c e r o u s .  P a in  a s s o c i a t e d  
w ith  a  l e u k o p l a k i c  l e s i o n ,  a b s e n c e  o f  to b a c c o  h a b i t s ,  lo n g  d u r a t i o n  
and c l i n i c a l l y  non-hom ogeneous le u k o p la k ia  a r e  a l l  f e a t u r e s  a s s o c i a te d  
w ith  h ig h  r i s k  l e s i o n s  ( S i lv e r m a n  e t  a l . ,  1 9 8 4 ) . L o c a t i o n  o f  a  
p re c a n c e ro u s  l e s i o n  i n  th e  f l o o r  o f  th e  m outh o r  on th e  v e n t r a l  a s p e c t  
o f  t h e  to n g u e  s h o u ld  a l s o  b e  c o n s i d e r e d  h ig h  r i s k  (K ram er e t  a l . ,  
1 9 7 8 ).
An e r y t h r o p l a k i c  l e s i o n  a p p e a r s  t o  b e  t h e  e a r l i e s t  v i s i b l e  
s ig n  o f  a sy m p to m a tic  o r a l  squam ous c e l l  c a rc in o m a , e i t h e r  in v a s iv e  o r  
i n  s i t u .  T he p r e s e n c e  o f  a  w h i t e  c o m p o n e n t d o e s  n o t  a p p e a r  t o  b e  
s i g n i f i c a n t  u n l e s s  i t  i s  a c c o m p a n ie d  by  e r y t h r o p l a k i a  (M a sh b e rg  e t
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a l . ,  1 9 7 3 ) .
I n  a  s tu d y  o f  c l i n i c a l  c r i t e r i a  f o r  i d e n t i f y i n g  e a r l y  o r a l  
ca rc in o m a i n  p o p u l a t i o n s  o f  to b a c c o  a n d  a l c o h o l  u s e r s ,  M a sh b e rg  a n d  
Feldm an (1988) r e p o r te d  t h a t  t h e  t r a d i t i o n a l  c l i n i c a l  c h a r a c t e r i s t i c s  
o f  u l c e r a t i o n ,  in d u r a t io n ,  e l e v a t i o n ,  b le e d in g  and  a s s o c i a te d  c e r v i c a l  
lym phadenopathy w e re  n o t  u s u a l l y  p r e s e n t  i n  t h e s e  e a r l y  l e s i o n s .  
T hese a u t h o r s  fo u n d  t h a t  t h e  p r e s e n c e  o f  l e u k o p l a k i a  w as a  v a r i a b l e  
c h a r a c t e r i s t i c  w h e r e a s  t h e  p r e s e n c e  o f  e r y t h r o p l a k i a  w as  a l m o s t  
c o n s ta n t .  G r a n u la r i ty  o f  e r y th r o p la k ic  l e s i o n s  w as a l s o  found  t o  be 
m ore common i n  e a r l y  in v a s iv e  c a rc in o m a .
1 . 2 . 2  H is to lo g ic a l I n d ic a to r s  o f  H igh R isk  L e sio n s
A lthough  th e  c l i n i c a l  a p p e a ra n c e  and s i t e  o f  p r e s e n t a t io n  o f  
p re c a n c e ro u s  l e s i o n s  c a n  b e  p r e d i c t o r s  o f  p r o g n o s i s  i n  t e r m s  o f  
m a lig n a n t t r a n s f o r m a t io n ,  t h e  s t r u c t u r a l  i n d i c a to r s  w h ich  a r e  e v id e n t  
m ic r o s c o p ic a l ly  c a n  m ore a c c u r a te ly  p r e d i c t  l e s io n s  i n  w h ich  t h e r e  i s  
a  g r e a t e r  r i s k  o f  m a lig n a n t  t r a n s f o r m a t io n .
T h ere  i s  a  g e n e r a l ly  h e ld  v iew  t h a t  a s s e s s m e n t  o f  d y s p la s i a  
i n  p r e m a l i g n a n t  l e s i o n s  i s  i m p o r t a n t  b e c a u se  d y s p l a s t i c  l e s io n s  a r e  
more l i k e l y  t o  u n d e rg o  m a l ig n a n t  c h a n g e  a n d  b e c a u s e  i t  i s  f e l t  t h a t  
th e  c h a n c e s  o f  m a l ig n a n t  t r a n s f o r m a t i o n  i n c r e a s e  w i t h  i n c r e a s i n g  
s e v e r i t y  o f  d y s p la s ia .  However, t h e  g ra d e  o f  d y s p la s i a  a lo n e  i s  n o t  a  
r e l i a b l e  p r e d i c t o r  o f  p ro g n o s is  s in c e  c a rc in o m a  c a n  a c t u a l l y  d e v e lo p  
from  e p i th e l iu m  show ing o n ly  m ild  o r  no  d y s p la s ia  (L ind , 1987).
I t  i s  w e l l  r e c o g n i s e d  t h a t  t h e r e  i s  g r e a t  i n t e r o b s e r v e r  
v a r i a t i o n  i n  th e  a s s e s s m e n t  o f  e p i t h e l i a l  d y s p la s ia .  T h is  i s  b e c a u se
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d ia g n o s t ic  p a t h o l o g i s t s  a s s e s s  d y s p l a s i a  s u b j e c t i v e l y .  T h is  w as 
s t r i k i n g l y  i l l u s t r a t e d  i n  t h e  r e p o r t  o f  P in d b o rg  e t  a l .  (1 985 ) who 
co n c lu d e d  t h a t  t h e i r  s tu d y  i l l u s t r a t e d  a  need  f o r  u n ifo rm  c r i t e r i a  f o r  
th e  d ia g n o s is  o f  d y s p la s ia .
The m ain  re q u ire m e n t  f o r  im proved  d ia g n o s is  and a s s e s s m e n t  o f  
d y s p la s i a  i s  t o  im p ro v e  o b j e c t i v i t y .  S m ith  a n d  P in d b o rg  (1969 ) 
a tte m p te d  t h i s  w i t h  t h e i r  p u b l i c a t i o n  o f  p h o t o g r a p h i c  s t a n d a r d s  
a g a in s t  w h ich  th e  in d iv id u a l  new c a s e  i s  e v a lu a te d . The u s e  o f  su ch  a  
sy s te m  i s  v a lu a b le  f o r  s t a n d a r d i s a t i o n  (K atz e t  a l . ,  1985), b u t  i s  to o  
t im e  consum ing f o r  e v e ry d ay  u se  (P in d b o rg  e t  a l . ,  1985).
Few s tu d i e s  have  a d d re s s e d  th e  q u e s t io n  o f  i d e n t i f y i n g  w h ich  
f e a t u r e s  o f  d y s p l a s i a  a r e  t h e  b e s t  p r e d i c t o r s  o f  h ig h  r i s k .  B an o czy  
and  C s ib a  (1976 ) r e c o r d e d  t h e  f r e q u e n c y  o f  o c c u r r e n c e  o f  i n d i v i d u a l  
d y s p l a s t i c  f e a t u r e  i n  120 c a s e s  o f  d y s p la s ia ,  and  t h e i r  r e s u l t s  show ed 
t h a t  d i s t u r b e d  m a t u r a t i o n  o f  t h e  e p i t h e l i u m  w as  t h e  m o s t  f r e q u e n t  
f e a t u r e ,  b u t  w as n o t  a  p r e d i c to r  f o r  t h e  h ig h  r i s k  l e s io n .  W rig h t and  
S h ea r (1985 ) a d o p te d  a  d i f f e r e n t  a p p ro a c h  a n d  s t u d i e d  t h e  f e a t u r e s  
se en  i n  d y s p l a s i a  im m e d ia te ly  a d j a c e n t  t o  e s t a b l i s h e d  c a r c in o m a s .  
T h e ir  r e s u l t s  showed t h a t  b a s a l  c e l l  h y p e r p la s ia ,  d i s tu r b e d  e p i t h e l i a l  
m a tu ra t io n , n u c le a r  h y p er ch ro m a tism  and  lo s s  o f  c e l l u l a r  c o h e s io n  w e re  
th e  f e a t u r e s  a s s o c i a t e d  w i t h  m ore  o m in o u s  p r o g n o s i s .  K ra m e r e t  a l .  
(1970) u s e d  d i s c r i m i n a n t  a n a l y s i s  t o  t r y  a n d  d e t e r m i n e  w h ic h  
h i s t o l o g i c a l  f e a t u r e s  b e s t  s e p a r a t e d  l e u k o p l a k i a s  w h ic h  u n d e r w e n t  
m a lig n a n t t r a n s f o r m a t i o n  f ro m  t h o s e  w h ic h  d i d  n o t .  T h e i r  r e s u l t s  
showed t h a t  n u c le a r  h y p e rc h ro m a tism , l o s s  o f  p o l a r i t y  o f  b a s a l  c e l l s ,  
in c r e a s e d  n u m b e r  o f  m i t o s e s ,  a b n o rm a l  m i t o s e s ,  i n t r a e p i t h e l i a  1
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k e r a t i n i z a t i o n ,  c e l l u l a r  p leom orph ism  and e n la rg e d  n u c le o l i  w ere  th e  
s t r o n g e s t  i n d i c a t o r s  f o r  om inous p ro g n o s is .
However, i t  i s  a l s o  i m p o r t a n t  t o  s t r e s s  t h a t  n o t  a l l  
d y s p l a s t i c  l e s io n s  i n e v i t a b l y  p r o g re s s  t o  c a rc in o m a . I n  a  f o l lo w -u p  
s tu d y  o f  61 d y s p l a s t i c  l e s i o n s ,  P in d b o rg  e t  a l .  (1977) showed t h a t  i n  
a  7 y e a r  p e r io d  o n ly  6.6 p e r  c e n t  u n d e rw e n t m a lig n a n t  t r a n s f o r m a t io n ,  
w h ile  14.8 p e r  c e n t  show ed sp o n ta n e o u s  r e g r e s s io n  e v id e n t  c l i n i c a l l y .  
I n  some o f  t h e  p a t i e n t s  r e g r e s s io n  w as a l s o  shown on  r e p e a te d  b io p sy .
1 .3  PAH01T FACTCRS AND PROGNOSIS OF ORAL CANCER
A l a r g e  n u m b er o f  f a c t o r s  c a n  i n f l u e n c e  p r o g n o s i s  i n  o r a l
c a n c e r . Among th e s e  a r e  t h e  ag e  and  se x  o f  th e  p a t i e n t .
1 . 3 .1  Age o f  P a t ie n ts
Squamous c e l l  c a r c in o m a  o f  t h e  o r a l  c a v i t y  i s  s e e n  m o s t  
f r e q u e n t ly  i n  p a t i e n t s  i n  t h e  f i f t h ,  s i x t h  a n d  s e v e n t h  d e c a d e s  o f  
l i f e .  How ever, M cG uirt (1986) d rew  a t t e n t i o n  t o  an  e x p e c te d  change i n  
t h i s  c o n c e p t  i n  f u t u r e  d u e  t o  t h e  f a c t  t h a t  m o re  p e o p le ,  e s p e c i a l l y  
wctnen u n d e r  20 y e a r s  o f  a g e ,  a r e  now to b a c c o  s m o k e rs  a n d / o r  a l c o h o l  
d r in k e r s .  I t  i s  know n t h a t  t h e r e  a r e  s t r o n g  r e l a t i o n s h i p s  b e tw e e n  
to b a c c o  a n d  a l c o h o l  a n d  c a rc in o m a  o f  t h e  u p p e r  a e r o d i g e s t i v e  t r a c t .  
C o n seq u en tly  c a r c in o m a s  may i n c r e a s e  i n  y o u n g e r  a g e  g r o u p s .  I n  t h e  
f u tu r e  t h e r e f o r e ,  c a n c e r  w i l l  have  t o  b e  c o n s id e re d  m ore s e r i o u s ly  i n  
t h e  d i f f e r e n t i a l  d i a g n o s i s  o f  h e a d  a n d  n e c k  l e s i o n s  e s p e c i a l l y  i n  
young women.
I n  t h e i r  s tu d y  o f  p r o g n o s t i c  f a c t o r s  i n  o r a l  c a n c e r ,  E a s s o n  
and  P a lm er (1976) n o t ic e d  t h a t  t h e i r  r e s u l t s  show ed q u i t e  c l e a r l y  t h a t
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t h e  o l d e r  p a t i e n t s  h a d  a  h i g h e r  r i s k  o f  p r e s e n t i n g  w i t h  a d v a n c e d  
c a n c e r  o f  t h e  m o u th . T h e s e  a u t h o r s  s t a t e d  t h a t  i t  w as d i f f i c u l t  t o  
e x p la in  t h i s  f in d in g  a s  i t  was n o t  known w h e th e r  o ld e r  p a t i e n t s  sim ply- 
d e la y e d  lo n g e r  i n  s e e k in g  a d v ic e  o r  t h e  tu m o u rs  g rew  m ore r a p i d l y  i n  
o ld e r  p a t i e n t s .  I n  c o n t r a s t ,  m a l ig n a n c i e s  a r e  s a i d  t o  b e h a v e  m ore  
a g g r e s s iv e ly  i n  y o u n g e r  p a t i e n t s  t h a n  i n  o l d e r  o n e s  ( S lo tm a n  e t  a l . ,
1 9 8 3 ).
B yers (1 9 7 5 )  r e p o r t e d  a n  i n c r e a s e d  p r o p o r t i o n  o f  
h i s t o l o g i c a l l y  a g g r e s s i v e  tu m o u r s  i n  h i s  s e r i e s  o f  to n g u e  c a r c in o m a  
p a t i e n t s  w ho w e re  y o u n g e r  t h a n  30 y e a r s  o f  a g e .  T h i s  r e p o r t  a l s o  
shewed a  p o o re r  s u r v iv a l  r a t e  i n  p a t i e n t s  w i th  p o o r ly  d i f f e r e n t i a t e d  
l e s io n s .  On t h e  o t h e r  h a n d , M cG regor e t  a l .  (1 983 ) r e p o r t e d  a n  
im proved s u r v i v a l  r a t e  i n  y o u n g e r  p a t i e n t s  w i t h  o r a l  t o n g u e  
c a rc in o m a s , b u t  80 p e r  c e n t  o f  t h e  l e s i o n s  i n  t h e i r  s e r i e s  w e re  l e s s  
th a n  4cm  i n  s i z e  a n d  o n l y  14 p e r  c e n t  h a d  p a l p a b l e  n o d e s  a t  
p r e s e n t a t io n .  H o w e v er, M cG regor a n d  R e n n ie  (1 987 ) c o n c lu d e d  f ro m  
t h e i r  s tu d y  o f  i n t r a - o r a l  c a r c in o m a s  i n  p a t i e n t s  u n d e r  40 y e a r s  o f  
a g e , t h a t  y o u n g  p a t i e n t s  d i d  n o t  g e n e r a l l y  b e h a v e  d i f f e r e n t l y  f ro m  
s im i l a r l y  s t a g e  m a tc h e d  l e s i o n s  i n  o l d e r  p a t i e n t s .  T h e s e  a u t h o r s  
r e p o r te d  t h a t  l o c a l  r e c u r re n c e  was th e  m a jo r  p ro b lem  a s  n in e  o u t  o f  13 
p a t i e n t s  i n  t h e i r  s e r i e s  d e v e lo p e d  l o c a l  r e c u r r e n c e  s h o r t l y  a f t e r  
i n i t i a l  t r e a tm e n t  and  d ie d  w i th in  tw o  y e a r s  o f  f i r s t  p r e s e n t a t io n .  In  
a  r e c e n t  s tu d y  o f  c a rc in o m a  o f  t h e  o r a l  c a v i t y  and  o ro p h ary n x  i n  young 
a d u l t s ,  Cusumano and  P e rsk y  (1988) s t a t e d  t h a t  th e s e  o r a l  c a rc in o m a s  
la c k e d  th e  u s u a l  a e t i o l o g i c a l  f a c t o r s  and  seem ed t o  r e p r e s e n t  a  u n iq u e  
d i s e a s e  e n t i t y .
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D uring  a n a l y s i s  o f  t h e  p r o g n o s t i c  p a r a m e t e r s  i n  a  l a r g e  
s e r i e s  o f  p a t i e n t s  w i th  o r a l  c a rc in o m a , P l a tz  e t  a l .  (1983) found  t h a t  
t h e r e  w as  a  r e l a t i o n s h i p  b e tw e e n  t h e  a g e  o f  p a t i e n t s  a n d  f i v e  y e a r  
s u r v iv a l .  S t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  w e re  n o t e d  b e tw e e n  
th r e e  ag e  g ro u p s . P ro g n o s is  w orsened  a s  th e  p a t i e n t 's  ag e  in c r e a s e d  
from  l e s s  t h a n  50 y e a r s ,  6 0 -7 0  a n d  m o re  t h a n  70 y e a r s  r e s p e c t i v e l y .  
C ach in  (1 9 7 5 ) r e p o r t e d  t h a t  s u r v i v a l  w as s i g n i f i c a n t l y  b e t t e r  i n  
p a t i e n t s  l e s s  t h a n  45 y e a r s  o f  a g e .  A s l i g h t l y  d i f f e r e n t  a g e  l i m i t  
was s u g g e s t e d  b y  L a sh  a n d  E r i c h  (1961 ) i n  r e l a t i n g  p a t i e n t  a g e  i n  
ca rc in o m as o f  t h e  to n g u e  t o  d u r a t i o n  o f  s u r v i v a l .  T h e s e  a u t h o r s  
found  t h a t  51 p e r  c e n t  o f  37 p a t i e n t  l e s s  t h a n  50 y e a r s  o f  a g e  w e re  
a l i v e  a f t e r  f i v e  y e a r s  a s  c o m p a re d  t o  o n ly  38 p e r  c e n t  o u t  o f  151 
p a t i e n t s  50 y e a r s  o f  a g e  o r  m o re . L an g d o n  (1 9 8 5 ) a l s o  fo u n d  t h a t  
p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  who p r e s e n te d  b e fo r e  60 y e a r s  o f  
ag e  h a d  a  5 9 .5  p e r  c e n t  f i v e  y e a r  s u r v i v a l  r a t e ,  i n  c o n t r a s t  t o  t h o s e  
o v e r  60 who show ed o n ly  a  22 p e r  c e n t  s u r v iv a l  r a t e .
1 . 3 . 2  Sex o f  P a tie n ts
I t  i s  w i d e ly  r e p o r t e d  t h a t  f e m a le s  a p p e a r  t o  h a v e  a  b e t t e r  
p ro g n o s is  and  lo n g e r  s u r v iv a l  th a n  m a le s  i n  many m a lig n a n t  d i s e a s e s .  
T h is  seem s t o  be  a c c u r a te  i n  tu m o u rs  o f  th e  a e r o d ig e s t iv e  t r a c t ,  bone 
( e s p e c ia l ly  o f  t h e  s k u l l  a n d  f a c e ) ,  n e r v o u s  s y s te m  a n d  e n d o c r i n e  
o rg a n s  (Langdon and  R a p id is ,  1979).
I n  c a n c e r  o f  th e  o r a l  c a v i ty  t h i s  v iew  h a s  b e e n  c o n firm e d  by  
many a u th o r s  (E asson  and R u s s e l l  1968; S m ith  1973; E asso n  and  P a lm er 
1976; and  Langdon e t  a l .  1977). How ever, B in n ie  e t  a l .  (1972) d o u b ted  
t h a t  t h e r e  w as any r e a l  d i f f e r e n c e  i n  s u r v iv a l  o f  t h e  tw o  s e x e s  i n  th e
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v a r io u s  s i t e s  w h ich  th e y  s tu d ie d .  In  c o n t r a s t ,  F a r r  and  A r th u r  (1972) 
a c t u a l l y  found  a  s l i g h t l y  b e t t e r  s u r v iv a l  f o r  m a le s .
An e x p l a n a t i o n  f o r  a  b e t t e r  p r o g n o s i s  i n  f e m a le s  w as 
s u g g e s te d  by  S m ith  (1 9 7 3 ) who c la im e d  i t  w as b e c a u s e  f e m a le s  w i t h  
tum ours p r e s e n te d  f o r  t r e a tm e n t  a t  an  e a r l i e r  s ta g e .  How ever, E asson  
and  P a lm e r  (1 976 ) d e m o n s t r a t e d  t h a t  f o r  e a c h  s t a g e  a t  p r e s e n t a t i o n ,  
fe m a le s  h a d  b e t t e r  s u r v i v a l  f i g u r e s .  I n  a n  a t t e m p t  t o  a n s w e r  t h e  
q u e s t io n  why f e m a le s  h a v e  a  b e t t e r  p r o g n o s i s ,  L an g d o n  a n d  R a p i d i s  
(1979) c o n c lu d e d  from  t h e i r  s tu d y  t h a t  t h e  b e t t e r  s u r v iv a l  w as n o t  due 
t o  t h e i r  p r e s e n t in g  y o u n g er, w i th  w e l l  d i f f e r e n t i a t e d ,  s m a l le r  tu m o u rs  
t h a t  a r o s e  a t  m ore f a v o u ra b le  s i t e s  b u t  t o  th e  p o s s ib l e  d i f f e r e n c e s  o f  
h o s t  r e s p o n s e  o f  f e m a le s  t o  i n t r a - o r a l  c a n c e r .
In  c a rc in o m a  o f  th e  to n g u e , L ash  and  E r ic h  (1961) s t a t e d  t h a t  
d i f f e r e n c e s  i n  f i v e  y e a r  s u r v i v a l  w e re  n o t i c e d  i n  a n a l y s i n g  t h e i r  
p a t i e n t s  f o r  s e x  a n d  s u r v i v a l .  O u t o f  1 42 m a le  p a t i e n t s ,  37 p e r  c e n t  
w ere a l i v e  f o r  f i v e  y e a r s ,  w h e r e a s  52 p e r  c e n t  o f  46 f e m a le s  w i t h  
i n f i l t r a t i n g  d i s e a s e  w e re  a l i v e  f o r  f i v e  y e a r s  o r  m o re . I n  c o n t r a s t  
when a n a ly s in g  f a c t o r s  a f f e c t i n g  t r e a tm e n t  f a i l u r e  a t  t h e  p r im a ry  s i t e  
and  n e c k  i n  p a t i e n t s  w i t h  c a r c in o m a  o f  t h e  o r a l  c a v i t y  S h ah  e t  a l .  
(1976) found  t h a t  fe m a le  p a t i e n t s  who had  advanced  d i s e a s e  d id  p o o r ly  
com pared t o  m a le  p a t i e n t s  i n  t e r m s  o f  l o c a l  a n d  r e g i o n a l  c o n t r o l  o f  
th e  d i s e a s e .
In  su m m ary , a  b e t t e r  s u r v i v a l  f o r  f e m a le  p a t i e n t s  h a s  b e e n  
o b se rv e d  i n  many s tu d i e s ,  b u t  so  f a r  no d e f i n i t e  e x p la n a t io n  h a s  been  
p roved . I t  h a s  b e e n  s u g g e s t e d  t h a t  t h e  d i f f e r e n c e  i n  a l c o h o l  o r  
to b a c c o  c o n su m p tio n  m ig h t a f f e c t  th e  p ro g n o s is .  O th e r  s u g g e s t io n s  o f
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horm onal d i f f e r e n c e s ,  g e n e t i c  f a c t o r s  a n d  d i f f e r e n c e s  i n  t h e  
im n u n o lo g ic a l m echanism s b e tw een  m a le s  and  fe m a le s  m ig h t c o n t r ib u te  t o  
th e  e x p l a n a t i o n  o f  t h e  b e t t e r  s u r v i v a l  i n  f e m a le s  (L angdon  a n d  
R a p id is ,  1 9 7 9 ) .
1 .4  CLINICAL PARAMETERS AND PROGNOSIS
F o r  c l i n i c a l  r e s e a r c h  a n d  p r o g n o s t i c  d e t e r m i n a t i o n ,  
a c c e p ta b le  c l a s s i f i c a t i o n  s y s te m s  f o r  c a r c in o m a s  o f  t h e  o r a l  c a v i t y  
a r e  r e q u i r e d .  T h e  a im  o f  s u c h  c l a s s i f i c a t i o n s  i s  t o  o b t a i n  
hcm ogeneous, s t a t i s t i c a l l y  e q u i v a l e n t  g r o u p s  o f  p a t i e n t s  f o r  t h e  
p u rp o se  o f  a s s e s s i n g ,  e v a l u a t i n g  a n d  c o m p a r in g  v a r i o u s  t h e r a p e u t i c  
a p p ro a c h e s . A n o th er e q u a l ly  im p o r ta n t  f a c t o r  i s  th e  d e te r m in a t io n  o f  
th e  e f f i c a c y  o f  d i f f e r e n t  m ethods o f  t r e a tm e n t  i n  p a t i e n t s  a t t e n d in g
v a r io u s  h o s p i t a l s ,  th ro u g h  exchange o f  in fo r m a t io n  a b o u t t h e  r e s p o n s e s
o f  p a t i e n t s  t o  v a r io u s  m ethods o f  t r e a tm e n t .
A t p r e s e n t ,  t h e r e  e x i s t  tw o  m a in  s y s t e m s  f o r  t h e
c l a s s i f i c a t i o n  o f  o r a l  c a rc in o m a . T hese a r e  t h e  TNM c l a s s i f i c a t i o n  o f  
th e  I n t e r n a t i o n a l  U nion A g a in s t  C ancer (UICC) (1978) and  th e  A m erican  
J o i n t  C o m m itte e  (AJC) (1 9 7 8 ). The p a r a m e t e r s  i n v o lv e d  i n  t h e s e  
c l a s s i f i c a t i o n s  a r e  t h e  s i z e  o f  t h e  tu m o u r  (T ), t h e  c l i n i c a l  n o d a l  
s t a t u s  (N) a n d  m e t a s t a s i s  b ey o n d  t h e  c l a v i c l e  (M). The tw o  s y s te m s  
a r e  e s s e n t i a l l y  v e ry  s i m i l a r ,  d i f f e r i n g  o n ly  i n  th e  c l a s s i f i c a t i o n  o f  
lymph node s t a t u s .  I n  th e  AJC c l a s s i f i c a t i o n  im p o r ta n c e  i s  a t t a c h e d  
t o  th e  num ber, s i z e  and  l o c a l i z a t i o n  o f  p a lp a b le  n o d es  i n  t h e  n eck .
The f o u r  s i z e  (T) c a t e g o r i e s  a r e  t h e  s a m e  i n  b o t h
c l a s s i f i c a t i o n s .  T1 tum ours  a r e  l e s s  th a n  2cm i n  g r e a t e s t  d ia m e te r ;  T2 
tum ours m o re  t h a n  2cm , b u t  l e s s  t h a n  4cm . T u m o u rs  g r e a t e r  t h a n  4cm
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a r e  c a te g o r i s e d  T3. Tumours e x te n d in g  d i r e c t l y  t o  m u sc le , bone , s k in  
o r  an tru m  a r e  c o n s id e re d  T4 i r r e s p e c t i v e  o f  s i z e .
The c l i n i c a l  n o d a l  s t a t u s  (N) c a t e g o r i e s  sh o w  s l i g h t  
d i f f e r e n c e s .  NO r e f e r s  t o  t h e  a b s e n c e  o f  p a l p a b l e  n o d e s .  T h i s  i s  
s im i l a r  i n  b o th  c l a s s i f i c a t i o n s .  The N1 c a t e g o r y  i n  t h e  UICC 
c l a s s i f i c a t i o n  r e f e r s  t o  h o m o l a t e r a l ,  m o b i l e  n o d e s .  N2 r e f e r s  t o  
c o n t r a l a t e r a l  o r  b i l a t e r a l  m o b i l e  n o d e s ,  w h e r e a s  N3 r e f e r s  t o  f i x e d  
n o d es. The Nx c a t e g o r y  i n d i c a t e s  r e g i o n a l  n o d e s  w h e re  t h e  m inim um  
re q u ire m e n t f o r  t h e i r  e v a l u a t i o n  i s  n o t  m e t .  I n  t h e  AJC 
c l a s s i f i c a t i o n ,  t h e  s i z e  a n d  t h e  n u m b e r  o f  p a l p a b l e  n o d e s  a r e  
c o n s id e re d . The N1 c a te g o ry  in d i c a t e s  one o r  m ore p a lp a b le ,  e q u a l  t o  
o r  l e s s  th a n  3cm s in g l e  h o m o la te r a l  node. The N2 c a te g o ry  i s  f u r t h e r  
s u b c l a s s i f i e d  t o  N2a w h ic h  r e f e r s  t o  a  h o m o l a t e r a l  s i n g l e  p a l p a b l e  
node g r e a t e r  t h a n  3cm b u t  l e s s  t h a n  6cm a n d  N2b i n d i c a t e s  m u l t i p l e  
h o m o la te ra l  n o d e s  l e s s  t h a n  o r  e q u a l  t o  6cm . The N3 c a t e g o r y  i s  a l s o  
s u b c a te g o r is e d  t o  N3a f o r  p a lp a b le  nodes g r e a t e r  th a n  6cm, h o m o la te r a l  
s in g l e  o r  m u l t ip l e .  N3b r e f e r s  t o  p a lp a b le  b i l a t e r a l  nodes and  N3c t o  
i n d i c a t e  c o n t r a l a t e r a l ,  s in g l e  o r  m u l t ip l e  p a lp a b le  n o d es.
The (M) p a r a m e t e r  i s  c a t e g o r i s e d  t o  MO w hen t h e r e  a r e  no  
d i s t a n t  m e t a s t a s e s  c l i n i c a l l y  a t  t h e  p r e s e n t a t i o n ,  a n d  M1 w hen  
m e ta s ta s e s  a r e  d e te c te d  e i t h e r  c l i n i c a l l y  o r  r a d io g r a p h ic a l ly .
I n d iv id u a l  p a t i e n t ' s  n e o p la s m s  c a n  b e  a s s i g n e d  t o  c l i n i c a l  
s ta g e s  d e p e n d e n t  u p o n  t h e  TNM f i n d i n g s  o f  t h e  UICC (1 9 7 8 ) o r  t h e  AJC 
(1978) c l a s s i f i c a t i o n s .  F ou r s ta g e s  a r e  r e c o g n is e d  w h ich  a r e  th o u g h t 
t o  r e p r e s e n t  d i f f e r e n t  p r o g n o s t i c  g r o u p s  o f  p a t i e n t s .  The c l i n i c a l  
s ta g e s  a r e  s i m i l a r  i n  b o th  TNM c l a s s i f i c a t i o n .  The u s e  o f  a ,  b  a n d  c
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c e r v i c a l  n o d e  c l a s s i f i c a t i o n  o f  t h e  AJC (1 978 ) i s  n o t  r e q u i r e d ,  b u t  
j u s t  re c o m m e n d e d . T hus t h e  s t a g e  g r o u p in g  i s  d o n e  e x a c t l y  t h e  sam e 
way a s  i n  UICC (1 9 7 8 ) c l a s s i f i c a t i o n .  S ta g e  I  c o m p r i s e s  T1 NO MO 
w h ile  s t a g e  I I  i n d i c a t e s  T2 NO MO. I n  t h e  c a s e  o f  s t a g e  I I I  i t  i s  
e i t h e r  T3 NO MO o r  a n y  o f  T 1 , T 2 , T3 c o m b in e d  w i t h  N1 MO. S ta g e  IV  
i n d ic a te s  e i t h e r  T4 NO o r  N1 MO o r  a n y  T w i t h  N2 o r  N3 MO; o r  a n y  T 
and N w i th  M1.
P la tz  e t  a l .  (1 982 ) i n  t h e i r  a n a l y s i s  o f  802 o r a l  c a n c e r  
p a t i e n t s  a c c o r d i n g  t o  t h e  m o s t  f r e q u e n t l y  u s e d  c l i n i c a l  TNM 
c l a s s i f i c a t i o n s ,  fo u n d  t h a t  n o n e  o f  t h e  c l a s s i f i c a t i o n s  w as a b l e  t o  
c r e a t e  p r o g n o s t i c a l l y  h o m o g en e o u s  g r o u p s  o f  p a t i e n t s .  I n  o r d e r  t o  
a c h ie v e  a  m ore e x a c t  a s s e s s m e n t  o f  th e  p ro g n o s is  o f  p a t i e n t s  w i th  o r a l  
c a r  c inem as, th e s e  a u th o r s  s u g g e s te d  t h a t  m u lt id im e n s io n a l  a n a ly s i s  o f  
p r o g n o s t i c a l ly  r e l e v a n t  f a c t o r s ,  w i t h  a  p r o g n o s i s  i n d e x  a s  a  g o a l ,  
w ere  n e c e s s a r y .
On t h e  g ro u n d s  o f  c l i n i c a l  e x p e r i e n c e  R a p i d i s  e t  a l .  (1977 ) 
s u g g e s te d  t h a t  i n  o r d e r  t o  make any  re a s o n a b le  a s s e s s m e n t  o f  a  tum our 
i n  te rm s  o f  i t s  t r e a tm e n t  and p ro g n o s is  i t  i s  n e c e s s a ry  t o  ta k e  i n t o  
a c c o u n t t h e  s i t e  a n d  t h e  h i s t o l o g y  o f  t h e  tu m o u r  i n  a d d i t i o n  t o  t h e  
more c o n v e n tio n a l  INM c r i t e r i a .  Hence, th e s e  a u th o r s  p ro p o se d  a  new 
sy stem  n a m e ly  STNMP f o r  t h e  c l i n i c o p a t h o l o g i c a l  c l a s s i f i c a t i o n  a n d  
d i f f e r e n t i a t i o n  o f  i n t r a - o r a l  c a r c i n o m a s .  I n  a d d i t i o n  t o  t h e  
c o n v e n tio n a l  TNM t h e  S a n d  P r e p r e s e n t  t h e  a n a t o m i c  s i t e  a n d  
h i s t o l o g i c a l  d i f f e r e n t i a t i o n  o f  th e  tum our r e s p e c t i v e ly .  T h is  sy s te m  
was a p p l i e d  t o  a  g r o u p  o f  p a t i e n t s  a n d  w a s  c o m p a r e d  t o  t h e  
c o n v e n tio n a l  TNM sy stem . The r e s u l t s  showed t h a t  th e  STNMP sy s tem  w as
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a p p re c ia b ly  b e t t e r  a t  p r e d i c t i n g  t h o s e  p a t i e n t s  w h o se  p r o g n o s i s  w as 
good ( R a p id i s  e t  a l . ,  1 9 7 7 ) . H o w e v er, i n  a  s tu d y  o f  118 o r a l  c a n c e r  
p a t i e n t s  w ho w e re  s t a g e d  a c c o r d in g  t o  b o t h  TNM a n d  STNMP, R ic h  a n d  
Radden (1984 ) fo u n d  t h a t  a l t h o u g h  b o th  s t a g i n g  s y s te m s  s e p a r a t e d  
p a t i e n t s  i n t o  t h o s e  w i t h  a  g o o d  p r o g n o s i s  a n d  t h o s e  w i t h  a  p o o r e r  
p ro g n o s is ,  t h e  m ore s o p h i s t i c a t e d  sy s tem  (STNMP) d id  n o t  p ro v id e  any 
a d d i t i o n a l  in fo r m a t io n  o v e r  th e  c o n v e n tio n a l  TNM.
1 . 4 .1  S i t e  o f  th e  Prim ary rRnnour
C o n s id e ra b le  p r o g n o s t i c  s i g n i f i c a n c e  h a s  been  a t t r i b u t e d  t o  
th e  s i t e s  o f  p r im a r y  tu m o u rs  i n v o l v i n g  t h e  o r a l  c a v i t y .  H o w ev er, 
c o n f l i c t i n g  v ie w s  c a n  b e  fo u n d  i n  r e v i e w i n g  t h e  l i t e r a t u r e .  T he 
tum our s i t e  i s  a n  i m p o r t a n t  i n i t i a l  p r o g n o s t i c  f a c t o r ,  b u t  f u r t h e r  
v a r i a b l e s  r e l a t e d  t o  b o t h  tu m o u r  e x t e n t  a n d  n o d a l  in v o lv e m e n t  
c o m p lic a te  i n t e r p r e t a t i o n .  B i l a t e r a l  n o d a l in v o lv e m e n t i s  m ore common 
in  c a n c e r s  l o c a t e d  n e a r  t h e  m i d l i n e  a n d  t h i s  f e a t u r e  w o r s e n s  t h e  
p ro g n o s is  ( F e in d  a n d  C o le ,  1 9 6 9 ) .
I n  t h e  r e p o r t s  o f  F r i e s  e t  a l .  (1979 ) t h e  o r a l  c a v i t y  w as  
d iv id e d  i n t o  a n a t o m i c a l  s i t e s  b y  l e v e l s  a n d  a r e a s .  Two v e r t i c a l  
l e v e l s  w e re  d e f in e d .  L ev e l I  w as lo c a te d  be low  th e  o c c lu s a l  p la n e  and  
l e v e l  I I  a b o v e  t h i s  p l a n e .  T h re e  a r e a s  w e re  d e f i n e d ;  n a m e ly  t h e  
p re c a n in e , p o s tc a n in e  and r e t r o m o la r  a r e a s .  T hese a u th o r s  a t te m p te d  
t o  s tu d y  t h e  p r o g n o s t i c  s i g n i f i c a n c e  o f  t h e  p r im a r y  tu m o u r  s i t e  by  
l e v e l s  and  a r e a s  i n  p a t i e n t s  w i th  o r a l  c a rc in o m a . T h e ir  c o n c lu s io n  w as 
t h a t  g iv e n  a n  i d e n t i c a l  e x te n s io n  and  a n a lo g o u s  m e ta s ta s i s in g  r a t e ,  no 
c o m p u ta tio n a lly  d e m o n s tra b le  d i f f e r e n c e  i n  p ro g n o s is  w as found . The 
o n ly  d i f f e r e n c e  found was b e tw e en  p re c a n in e  and  r e t r o m o la r  s i t e s  i n
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c a s e s  w i th  T1 tu m o u rs  i n  w h ich  th e  minimum re q u ir e m e n t  t o  a s s e s s  th e  
r e g io n a l  lym ph nodes w as n o t  m et (TINx).
The d i f f e r e n c e  i n  p ro g n o s is  o f  th e  sam e ty p e s  o f  c a rc in o m a s  
i n  d i f f e r e n t  s i t e s  o f t e n  i s  e x p l a i n e d  by  a  d i f f e r e n c e  i n  b lo o d  a n d  
lymph s u p p ly .  H o w e v er, B r o d e r s  (1941 ) s t a t e d  t h a t  t h i s  e x p l a n a t i o n  
was i n a d e q u a te .  T he h i g h l y  m a l ig n a n t  n a t u r e  o f  sq u a m o u s  c e l l  
c a rc in o n a  o f  t h e  t o n s i l ,  p o s t e r i o r  h a l f  o f  t h e  to n g u e  a n d  o e s o p h a g u s  
a s  com pared  t o  th e  l e s s e r  a g g re s s iv e n e s s  o f  t h e  sam e ty p e  o f  c a rc in o m a  
o f  t h e  a n t e r i o r  h a l f  o f  t h e  to n g u e ,  b u c c a l  s u r f a c e  o f  t h e  c h e e k  a n d  
l i p s ,  m ost c e r t a i n l y  c a n n o t be  e x p la in e d  on th e  b a s i s  o f  a  d i f f e r e n c e  
i n  b lo o d  and  lym ph su p p ly . A lso  t h i s  do es  n o t  e x p la in  th e  a g g r e s s iv e  
n a tu r e  o f  m e l a n o c y t i c  n e o p la s m s  o f  t h e  s k i n  by  c o n t r a s t  w i t h  b a s a l  
c e l l  c a rc in o m a s  o f  th e  sam e t i s s u e .  B ro d e rs  (1941) s t a t e d  t h a t  i t  w as 
t h e  d i f f e r e n t i a t i o n  o f  t h e  c a r c in o m a  a n d  n o t  i t s  l o c a t i o n  t h a t  
in f lu e n c e d  t h e  p r o g n o s i s .  I n  a  s tu d y  o f  p a t i e n t s  w i t h  c a r c in o m a  o f  
th e  to n g u e  h o w e v e r ,  F la m a n t  e t  a l .  (1964) r e p o r t e d  t h a t  t h e  p o s i t i o n  
o f  th e  p r im a ry  tu m o u rs  a lo n g  th e  a n te r o p o s te r i o r  a x i s  was o f  p r i n c i p l e  
im p o rta n c e  i n  d e te rm in in g  t h e  c o u rs e  o f  t h e  d i s e a s e .
On t h e  o t h e r  h a n d  t h e  a n a t o m i c a l  s i t e  o f  a n y  p a r t i c u l a r  
m a lig n a n t tu m o u r a t  p r e s e n t a t io n  i s  s a id  t o  b e  c lo s e l y  r e l a t e d  t o  i t s  
p ro g n o s is ,  t h u s  a f f e c t i n g  t h e  s u r v i v a l  o f  t h e  p a t i e n t s .  R a p i d i s  e t  
a l .  (1977) r e a l i z e d  th e  im p o rta n c e  o f  s i t e  i n  r e l a t i o n  t o  p ro g n o s is  i n  
p a t i e n t s  w i th  c a rc in o m a  o f  th e  o r a l  c a v i ty .  T hese  a u th o r s  s t a t e d  t h a t  
a  c a rc in o m a  a r i s i n g  i n  t h e  p o s t e r i o r  t h i r d  o f  th e  to n g u e  had  a  g r a v e r  
p ro g n o s is  th a n  a  c a rc in o m a  o f  t h e  sam e d im e n s io n  a r i s i n g  o n  th e  lo w e r  
l i p .  S i m i l a r l y ,  a n t r a l  l e s i o n s  w i t h  c l i n i c a l l y  p a l p a b l e  n o d e s ,  
a lth o u g h  r e l a t i v e l y  s m a l l  i n  d im e n s io n , had a  h o p e le s s  p ro g n o s is .
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I n  c a rc in o m a  o f  t h e  m outh  an d  p h a ry n x , A r th u r  and  F a r r  (1972) 
found  t h a t  t h e  o v e r a l l  c u r e  r a t e s  i n  p a t i e n t s  w i t h  tu m o u r s  a r i s i n g  
a n t e r i o r  t o  t h e  f a u c i a l  a r c h  w ere  m ark ed ly  b e t t e r  th a n  th o s e  lo c a te d  
p o s t e r i o r l y .  T h e s e  a u t h o r s  a l s o  fo u n d  t h a t  t h e  a n t e r i o r l y  l o c a t e d  
l e s io n s  h a d  a  t e n d e n c y  f o r  b e t t e r  h i s t o l o g i c a l  d i f f e r e n t i a t i o n  
com pared t o  p o s t e r i o r l y  lo c a te d  l e s io n s .
1 . 4 . 2  S iz e  o f  th e  P rim ary 7\imour
The s i z e  o f  a  n e o p la s m  h a s  b e e n  w i d e ly  u s e d  a s  a  m a jo r  
i n d i c a to r  o f  tum our a g g re s s iv e n e s s ;  th e  l a r g e r  t h e  tum our th e  g r e a t e r  
t h e  t h r e a t  t o  l i f e .  I n  p a t i e n t s  w i t h  c a r c in o m a  o f  t h e  f l o o r  o f  t h e  
m outh, F e in d  and C ole  (1968) found  a  v e ry  s t r i k i n g  c o r r e l a t i o n  b e tw e en  
s i z e  and  t h e  in c id e n c e  o f  lym ph node m e ta s ta s i s .  L e s io n s  s m a l le r  th a n  
2cm h a d  a n  i n c i d e n c e  o f  38 p e r  c e n t  o f  c e r v i c a l  n o d e  in v o lv e m e n t  
w hereas l e s i o n s  m o re  t h a n  2cm h a d  a n  i n c i d e n c e  o f  c e r v i c a l  n o d e  
m e ta s ta s i s  o f  62 p e r  c e n t .  C o n s e q u e n t ly  i t  i s  r e a s o n a b l e  t o  c l a i m  
t h a t  t h e  s i z e  o f  a  l e s i o n  i n f l u e n c e s  t h e  s u r v i v a l  r a t e  a s  i t  i s  
a c c e p te d  t h a t  lym ph node in v o lv e m e n t w o rsen s th e  p ro g n o s is .
S p iro  a n d  S t r o n g  (1973 ) a n d  S p i r o  a n d  F r a z e l l  (1 968 ) fo u n d  
t h a t  th e  s i z e  o f  t h e  p r im a ry  tum our i n  p a t i e n t s  w i th  c a rc in o m a  o f  t h e  
o r a l  c a v i t y  a n d  o r o p h a r y n x  i n f l u e n c e d  s u r v i v a l .  S p i r o  a n d  F r a z e l l
(1968) a l s o  s t a t e d  t h a t  when th e  l e s io n s  w ere  3cm o r  l e s s ,  26 p e r  c e n t  
o f  p a t i e n t s  s u rv iv e d  w h ereas  when th e  l e s io n s  w e re  6cm o r  m ore fe w e r  
th a n  f i v e  p e r  c e n t  s u rv iv e d  f o r  f i v e  y e a r s  a f t e r  a g g r e s s iv e  t r e a tm e n t .
I t  i s  w e l l  know n t h a t  f i x a t i o n  o f  t h e  c e r v i c a l  n o d e s  i s  a  
s ig n  o f  a  s i n i s t e r  p r o g n o s i s  i n  p a t i e n t s  w i t h  c a r c in o m a  o f  t h e  h e a d
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and  n e c k . S t e l l  e t  a l .  (1984 ) fo u n d  t h a t  f i x e d  n o d e s  b e c am e  m o re  
common w i t h  i n c r e a s i n g  T s t a g e  o f  t h e  l e s i o n ,  f ro m  4 p e r  c e n t  f o r  T1 
t o  18 p e r  c e n t  f o r  T4.
In  a n  e l e g a n t  s tu d y  o f  e v a lu a t in g  th e  s i z e  o f  p r im a ry  tu m o u rs  
c o r r e l a t e d  w i th  th e  p ro g n o s is  o f  p a t i e n t s  w i th  o r a l  c a rc in o m a , Moore 
e t  a l .  (1 9 8 6 a ) c o n c lu d e d  t h a t  v e r y  s m a l l  s u r f a c e  s i z e ,  l e s s  t h a n  2cm 
c o r r e l a t e d  w e l l  w i th  good s u r v iv a l  w h ereas  when th e  s i z e  was g r e a t e r  
th a n  2cm i t  d id  n o t  c o r r e l a t e  w e l l  w i th  s u r v iv a l  o r  m e t a s ta s i s .  T hese 
a u th o r s  a l s o  s u g g e s te d  t h a t  tum our th ic k n e s s  m ig h t be  a  m ore r e l i a b l e  
f a c t o r  th a n  s i z e  f o r  p r e d i c t i n g  th e  outcom e and  s u r v iv a l  o f  p a t i e n t s  
w i th  o r a l  c a rc in o m a . Tumour th ic k n e s s  i s  d i s c u s s e d  i n  m ore d e t a i l s  i n  
S e c t io n  1 .7 .
I n  a  s tu d y  a s s e s s i n g  t h e  e f f i c a c y  o f  TN c a t e g o r i e s  a s  
c l i n i c a l l y  a v a i l a b l e  d a t a  i n  r e l a t i o n  t o  p r o g n o s i s  o f  p a t i e n t s  w i t h  
o r a l  c a r c i n o m a ,  F r i e s  e t  a l .  ( 1 9 7 6 )  f o u n d  t h a t  t h e  e x c l u s i v e  
c o n s id e r a t io n  o f  t h e  e x t e n t  o f  t h e  p r i m a r y  t u m o u r  i n  t h e  TNM 
c l a s s i f i c a t i o n  o n ly  a l l o w s  f o r  d i f f e r e n t i a t i o n  b e tw e e n  s l i g h t l y  
e x te n s iv e  T1 a n d  i n c u r a b l e  T4. On t h e  o t h e r  h a n d  H i b b e r t  e t  a l .  
(1983) f o u n d  t h a t  t h e  f i v e  y e a r  s u r v i v a l  f i g u r e s  w e r e  n o t  
s i g n i f i c a n t l y  r e l a t e d  t o  tum our s i z e  and  th e y  s t a t e d  a  p o s s ib l e  r e a s o n  
f o r  w o rse  p ro g n o s is  i n  s ta g e  IV d i s e a s e  w as n o t  th e  s i z e  o f  th e  tum our 
i t s e l f ,  b u t  t h a t  t h e  l a r g e r  tu m o u rs  w e re  m o re  l i k e l y  t o  g i v e  r i s e  t o  
c e r v i c a l  ly m p h  n o d e  d e p o s i t s  a n d  i t  w a s  t h i s  w h ic h  r e d u c e d  t h e  f i v e  
y e a r  s u r v i v a l .
Langdon e t  a l .  (1977) found  t h a t  th e  d im e n s io n s  o f  tu m o u rs  a t  
p r e s e n t a t io n  w e re  i n v e r s e l y  r e l a t e d  t o  t h e  f i v e  y e a r  s u r v i v a l  i n
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p a t i e n t s  w i th  o r a l  c a rc in o m a . E a r ly  l e s io n s  and  th o s e  l e s s  th a n  4cm, 
had  a  39 p e r  c e n t  f i v e  y e a r  s u r v i v a l ,  w h e r e a s  l a t e  l e s i o n s ,  4cm o r  
m ore had  a  f i v e  y e a r  s u r v iv a l  o f  21 p e r  c e n t .
D iv id in g  o r a l  c a n c e r  p a t i e n t s  i n t o  t h r e e  d i f f e r e n t  g r o u p s  
a c c o rd in g  t o  th e  s i z e  o f  t h e i r  p r im a ry  l e s i o n ,  nam ely  th o s e  w i th  l e s s  
th a n  2cm , 2 -4 cm  a n d  t h o s e  w i t h  m o re  t h a n  4cm , a n d  c o r r e l a t i n g  t h i s  
w i th  p r o g n o s i s ,  P l a t z  e t  a l .  (1983 ) s t a t e d  t h a t  t h e  a n a l y s i s  sh o w ed  
t h a t  t h e  p ro g n o s is  w as s i g n i f i c a n t l y  w o rse  when th e  s i z e  w as m ore th a n  
4cm com pared t o  l e s s  th a n  2cm l e s io n s .  I n  squam ous c e l l  c a rc in o m a  o f  
t h e  h a r d  p a l a t e ,  R a t z e r  e t  a l .  (1970 ) d e m o n s t r a t e d  a  s i g n i f i c a n t  
r e l a t i o n  b e tw e en  th e  s i z e  o f  t h e  tum our and  th e  c u re  r a t e  o f  p a t i e n t s .  
They r e p o r te d  a  54 p e r  c e n t  f i v e  y e a r  c u re  r a t e  w i th  l e s io n s  l e s s  th a n  
3cm d ia m e te r ,  a s  com pared  t o  16 p e r  c e n t  f o r  th o s e  g r e a t e r  th a n  3cm.
1 . 4 . 3  C lin ic a l N odal S ta tu s  and P ro g n o sis
O ra l c a r c in o m a s  a r e  n o t  l o c a l i z e d  d i s e a s e s .  D e p e n d in g  on  
th e  b i o l o g i c a l  b e h a v io u r  o f  a  p a r t i c u l a r  tu m o u r ,  t h e y  in v a d e  t h e  
a d ja c e n t  t i s s u e s  and  m e ta s ta s i s e  m a in ly  th ro u g h  ly m p h a tic  v e s s e l s  t h a t  
d r a i n  t o  th e  r e g io n a l  lym ph nodes. The in v o lv e d  r e g io n a l  lym ph nodes 
a r e  s u b je c te d  t o  c e r t a i n  changes t h a t  can  b e  i d e n t i f i e d  c l i n i c a l l y  a s  
e n la rg e d  s i z e ,  p a l p a b i l i t y ,  l o c a t io n  and  f i x a t i o n  t o  t h e  a d ja c e n t  s o f t  
t i s s u e s .  T h e s e  f e a t u r e s  seem  t o  b e  o f  p r o g n o s t i c  im p o r ta n c e  i n  
r e l a t i o n  t o  t h e  c u re  r a t e  o f  th e  p a t i e n t s .  The p re s e n c e  o r  a b se n c e  o f  
lymph n o d e  m e t a s t a s i s  p l a y s  a  p r e d o m in e n t  r o l e  i n  d e t e r m i n i n g  t h e  
p ro g n o s is  o f  p a t i e n t s  w i t h  sq u a m o u s  c e l l  c a r c in o m a  o f  t h e  m o u th . 
Hcwever, c o n t r o v e r s i e s  e x i s t  a b o u t  t h e  p r o g n o s t i c  s i g n i f i c a n c e  o f  
v a r io u s  c l i n i c a l  p a ra m e te rs  o f  c e r v i c a l  node m e t a s ta s i s .
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The c o r r e l a t i o n  b e tw e en  p a l p a b i l i t y  o f  r e g io n a l  lym ph nodes 
and  f i v e  y e a r  s u r v iv a l  o f  p a t i e n t s  w i th  o r a l  c a n c e r  h a s  been  s tu d ie d  
by many i n v e s t i g a t o r s ,  who n o te d  a  s i g n i f i c a n t  d e c re a s e  i n  s u r v iv a l  i n
th o s e  p a t i e n t s  w i t h  p a l p a b l e  n o d e s .  N oone e t  a l .  (1 9 7 4 );  H i b b e r t  e t
t h a t
a l .  (1 9 8 3 ) a n d  G ra n d i  e t  a l .  (1985 ) r e p o r t e d ^  r a n g e  o f  6 5 -7 0  p e r  c e n t  
o f  o r a l  c a n c e r  p a t i e n t s  w i th  c l i n i c a l l y  n e g a t iv e  nodes e n jo y e d  a  f i v e  
y e a r  s u r v i v a l ,  w h e re as  i n  p a t i e n t s  w i th  p a lp a b le  n odes a  ra n g e  o f  43 - 
46 p e r  c e n t  r e m a in e d  a l i v e  f o r  f i v e  y e a r s .  I n  t h e i r  s e r i e s  o f  o r a l  
c a n c e r  p a t i e n t s ,  S p iro  e t  a l .  (1974) and  C ach in  e t  a l .  (1979) r e p o r te d  t h a t  
a b o u t 50 p e r  c e n t  o f  p a t i e n t s  w i t h o u t  p a l p a b l e  n o d e s  r e m a in e d  a l i v e  
a f t e r  f i v e  y e a r s  c o m p a re d  t o  t h o s e  p a t i e n t s  w i t h  p a l p a b l e  n o d e s  o f  
whom o n ly  2 4 -2 6  p e r  c e n t  s u r v i v e d  f i v e  y e a r s .  I n  t h e  s e r i e s  o f  
H ib b e r t  e t  a l .  (1 9 8 3 ) o n ly  20 p e r  c e n t  o f  o r a l  c a n c e r  p a t i e n t s  w i t h  
p a lp a b le  n o d e s  s u r v i v e d  f i v e  y e a r s .  T he r e a s o n  f o r  s u c h  v a r i a b l e  
r e s u l t s  i n  t h e s e  s t u d i e s  m ig h t  r e l a t e  t o  t h e  s i t e  a n d  t h e  s t a g e  o f  
tum ours a t  f i r s t  p r e s e n ta t io n .  F o r exam ple i n  th e  r e p o r t  by Noone e t  
a l .  (1974 ) c a r c in o m a s  o f  t h e  l i p  w e re  i n c l u d e d .  G ra n d i  e t  a l .  (1985 ) 
in c lu d e d  m any h e a d  a n d  n e c k  c a r c in o m a s  b u t  n a s o p h a r y n g e a l  a n d  
t o n s i l l a r  c a rc in o m a s  w h ich  a r e  known t o  behave  b a d ly , w ere  e x c lu d e d .
I t  i s  i m p o r t a n t  a l s o  t o  m e n t io n  t h a t  i n  t h e  s tu d y  by  G ra n d i  e t  a l .  
(1985) m o re  t h a n  o n e  t h i r d  o f  t h e i r  p a t i e n t s  w e re  NO a n d  h a v e  h a d  
e l e c t i v e  n e c k  d i s s e c t i o n .  T h is  m ig h t  c o n t r i b u t e  p a r t l y  t o  t h e  h ig h  
s u r v iv a l  o f  t h e i r  s e r i e s  s i n c e  S p i r o  a n d  S t r o n g  (1 9 7 3 ) r e p o r t e d  l e s s  
r e c u r r e n c e s  and  h ig h e r  f i v e  y e a r s  s u r v iv a l  i n  o r a l  c a rc in o m a  p a t i e n t s  
who u n d e rw en t e l e c t i v e  neck  d i s s e c t i o n  com pared t o  th o s e  i n  whom th e  
neck  d i s s e c t i o n  was c a r r i e d  o u t  t h e r a p e u t i c a l l y .  The lo w e r  s u r v iv a l  
r a t e s  i n  t h e  s e r i e s  r e p o r t e d  by  S p i r o  e t  a l .  (1 9 7 4 ) a n d  by  C a c h in  e t
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a l .  (1979 ) m ig h t  b e  d u e  t o  t h e  f a c t s  t h a t  i n  S p i r o  e t  a l ' s  s tu d y  a l l  
t h e  T1 and  m a jo r i ty  o f  T2 tu m o u rs  w ere  e x c lu d e d  and  a b o u t 75 p e r  c e n t  
o f  t h e  p a t i e n t s  h a d  a d v a n c e d  tu m o u r s  a n d  h a d  e n  b l o c  r e s e c t i o n .  I n  
t h e  s tu d y  o f  C a c h in  e t  a l .  (1979 ) o n ly  p a t i e n t s  w i t h  o r o p h a r y n x  
c a r  c in em as, t h e  m a jo r i ty  o f  whom, had  tu m o u rs  lo c a te d  in  th e  t o n s i l l a r  
r e g io n s ,  w e re  e v a l u a t e d .  T h e s e  d i f f e r e n c e s  i n  tu m o u r  s i t e s  a n d  
c l i n i c a l  s t a g e s  c a n  m o s t  l i k e l y  e x p l a i n  why v a r i o u s  s u r v i v a l  r a t e s  
w ere  o b ta in e d . How ever, i t  i s  n o t  c l e a r  why i n  H ib b e r t  e t  a l ' s  (1983) 
r e p o r t  t h e  s u r v iv a l  r a t e  w as so  low  i n  c a s e s  w i th  p a lp a b le  n odes a s  a  
w hole . A l th o u g h  v a r y i n g  f i g u r e s  h a v e  b e e n  r e p o r t e d ,  p a l p a b l e  n o d e s  
a r e  u n d o u b ted ly  o f  p r o g n o s t ic  s ig n i f i c a n c e .
N ot o n ly  p a l p a b i l i t y  o f  n o d e s  h a s  b e e n  fo u n d  t o  h a v e  a n  
in f lu e n c e  o n  t h e  c u r e  r a t e  o f  p a t i e n t s  w i t h  o r a l  c a r c in o m a ,  b u t  
f e a t u r e s ,  l i k e  t h e  n u m b e r , s i t e  a n d  a n a to m ic a l  l e v e l  i n  t h e  n e c k  a t  
w hich  t h e  p a l p a b l e  n o d e  h a s  b e e n  d e t e c t e d ,  a l l  h a v e  b e e n  fo u n d  t o  
s i g n i f i c a n t l y  a f f e c t  th e  p ro g n o s is .  H ib b e r t  e t  a l .  (1983) em p h a s ise d  
th e  n u m b er o f  p a l p a b l e  n o d e s  r e l a t e d  t o  p r o g n o s i s  i n  o r a l  c a n c e r  
p a t i e n t s .  They r e p o r te d  a  d ra m a tic  d e c re a s e  i n  c u re  r a t e  o f  p a t i e n t s  
w i th  m u l t ip l e  p a lp a b le  nodes. They re c o rd e d  f i v e  y e a r  s u r v iv a l  i n  
65 p e r  c e n t  o f  NO p a t i e n t s  w i th  o r a l  c a n c e r , 52 p e r  c e n t  i n  N1 s in g l e  
node p a t i e n t s  b u t  o n ly  17 p e r  c e n t  i n  N1 p a t i e n t s  w i t h  m u l t i p l e  
e n la rg e d  n o d e s .  I n  N2 an d  N3 p a t i e n t s  no  i n s t a n c e s  o f  f i v e  y e a r  
s u r v iv a l  w e re  fo u n d . On t h e  o t h e r  h a n d  S p i r o  e t  a l .  (1974 ) r e p o r t e d  
s l i g h t l y  d i f f e r e n t  f ig u r e s .  O nly 51 p e r  c e n t  o f  NO p a t i e n t s  s u rv iv e d  
f i v e  y e a r s  a f t e r  t r e a t m e n t ,  a s  o p p o s e d  t o  37 p e r  c e n t  o f  p a t i e n t s  
th o u g h t t o  have  a  s o l i t a r y  e n la rg e d  i p s i l a t e r a l  node. When m u l t ip le  
i p s i l a t e r a l  n o d e s  b ecam e  e n l a r g e d  o n ly  28 p e r  c e n t  o f  p a t i e n t s  w e re
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a l i v e  a f t e r  f i v e  y e a r s .  I n  p a t i e n t s  w i th  b i l a t e r a l  n o d a l in v o lv e m e n t 
o n ly  8 p e r  c e n t  r e m a in e d  a l i v e  f i v e  y e a r s  a f t e r  t r e a t m e n t .  I n  
c o n t r a s t ,  Snow e t  a l .  (1982 ) r e p o r t e d  t h a t  am ong t h e  c l i n i c a l  
p a ra m e te rs  o f  c e r v i c a l  node m e t a s ta s i s ,  o n ly  n o d a l f i x a t i o n  w as found 
t o  b e  a n  im p o r ta n t  p r o g n o s t ic  p a ra m e te r .  None o f  th e  o th e r  c l i n i c a l  
p a ra m e te rs  o f  t h e  neck  nodes su ch  a s  n o d a l s i z e ,  num ber o f  c l i n i c a l l y  
in v o lv e d  n o d e s  a n d  p r e s e n c e  o f  h o m o l a t e r a l  v e r s u s  b i l a t e r a l  o r  
c o n t r a l a t e r a l  in v o lv e m e n t  s h o w e d  a  s t a t i s t i c a l l y  s i g n i f i c a n t  
c o r r e l a t i o n  w i th  p ro g n o s is .
1 . 4 . 4  D is ta n t M eta sta ses
The a d v a n c e d  s t a g e s  o f  c a r c in o m a  o f  t h e  h e a d  a n d  n e c k  p o s e  
m ajo r p r o b le m s  t o  e v e n  t h e  m o s t  e x p e r i e n c e d  o n c o l o g i s t s .  T h e s e  
prob lem s becom e m ore com plex  when c a n c e r  i s  c o n t r o l l e d  a f t e r  in te n s iv e  
t r e a tm e n t  w i t h  i r r a d i a t i o n .  A l th o u g h  t h e s e  c a r c in o m a s  a r e  s lo w  i n  
s p re a d in g  o u t s i d e  t h e  c o n f i n e s  o f  t h e  h e a d  a n d  n e c k ,  som e o f  th e m  do  
m e ta s ta s i s e  t o  d i s t a n t  o r g a n s .  J e s s e  a n d  S u g a r b a k e r  (1976 ) s t a t e d  
t h a t  d i s t a n t  m e t a s ta s i s  a s  th e  o n ly  m a n i f e s ta t io n  o f  t r e a tm e n t  f a i l u r e  
becomes a n  i n c r e a s i n g  p ro b le m  a s  m o re  p a t i e n t s  a r e  s u c c e s s f u l l y  
t r e a t e d  f o r  t h e  c a n c e r  above th e  c l a v i c l e .  T hese a u th o r s  s u g g e s te d  a n  
a d d i t io n a l  t r e a tm e n t  m o d a lity  o th e r  th a n  s u rg e ry  and  r a d i a t i o n  th e ra p y  
t o  k i l l  t h e  s u b c l i n i c a l  d e p o s i t s  o f  c a n c e r  t h a t  m u s t  b e  p r e s e n t  a t  
d i s t a n t  s i t e s  a t  th e  t im e  o f  t r e a tm e n t  o f  t h e  p r im a ry  tum our.
I t  i s  n o t  common f o r  p a t i e n t s  w i t h  h e a d  a n d  n e c k  c a n c e r  t o  
d i e  f ro m  d i s t a n t  m e t a s t a t i c  d i s e a s e  a lo n e  ( O 'B r ie n ,  1 9 8 6 ) . The 
in c id e n c e  i s  u s u a l ly  s a id  t o  be  l e s s  th a n  10 p e r  c e n t ,  a l th o u g h  a  r a t e  
o f  20 p e r  c e n t  o r  m ore h a s  been  r e p o r te d  among g ro u p s  o f  s u r g i c a l l y
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t r e a t e d  p a t i e n t s  w i t h  a d v a n c e d  h e a d  a n d  n e c k  c a n c e r  b y  T re z  e t  a l .  
(1981 ); V ik ram  e t  a l .  (1 9 8 4 a ) a n d  B y e rs  (1 9 8 5 ).
D eath  from  d i s t a n t  m e t a s ta s i s  a lo n e  i s  g e n e r a l ly  m ore common 
among p a t i e n t s  t r e a t e d  w i t h  c o m b in e d  s u r g e r y  a n d  r a d i o t h e r a p y ;  t h e  
m o r t a l i ty  r a t e  r a n g in g  f ro m  10 t o  27 p e r  c e n t  ( S c h u l l e r  e t  a l .  1 9 79 ; 
V ikram  e t  a l .  1984a and  B y e rs , 1985). T h ere  a r e  a l s o  o th e r  r e p o r t s  by 
T rez  e t  a l .  (1 981 ) a n d  D e S a n to  e t  a l .  (1 982) i n  w h ic h  t h e  i n c i d e n c e  o f  
d i s t a n t  m e t a s ta s i s  w as s i m i l a r  f o r  p a t i e n t s  t r e a t e d  w i th  s u rg e ry  a lo n e  
and  th o s e  t r e a t e d  w i th  com bined s u rg e ry  and  r a d io th e r a p y .
W ith ad v an ces  i n  t r e a tm e n t  m o d a l i t i e s  f o r  p a t i e n t s  w i th  head  
and  neck  c a n c e r , c o n t r o l  o f  l e s io n s  a t  th e  p r im a ry  s i t e s  and  r e g io n a l  
nodes h a s  becom e m ore s u c c e s s f u l .  However, J e s s e  and  L in d b e rg  (1975) 
s t a t e d  t h a t  a  g r e a t e r  n u m b e rs  o f  p a t i e n t s  s u r v i v e  o n ly  t o  beco m e 
v ic t im s  o f  d i s t a n t  m e ta s ta s i s .
In  a  s tu d y  o f  th e  p r o g n o s t ic  r e le v a n c e  o f  v a r io u s  f a c t o r s  a t  
th e  t im e  o f  t h e  f i r s t  a d m is s io n  o f  p a t i e n t s  w i th  c a rc in o m a  o f  t h e  o r a l  
c a v i ty  P l a t z  e t  a l .  (1983 ) c o n c lu d e d  f ro m  t h e i r  s tu d y  t h a t  t h e  
in f lu e n c e  o f  e v id e n c e  o f  d i s t a n t  m e ta s ta s e s  on th e  p ro g n o s is  sh o u ld  be  
c o n s id e re d  o n e  o f  t h e  s t r o n g e s t  i n d i c a t o r s  o f  p o o r  p r o g n o s i s  o f  a l l  
t h e  f a c t o r s  t h a t  had  been  a n a ly s e d .
Shah e t  a l .  (1976) s t u d i e d  f a c t o r s  a f f e c t i n g  t r e a t m e n t  
f a i l u r e  i n  a  l a r g e  s e r i e s  o f  p a t i e n t s  w i t h  o r a l  c a r c in o m a  a n d  fo u n d  
t h a t  among 54 p a t i e n t s  i n  t h e  s e r i e s  who d e v e lo p e d  d i s t a n t  m e ta s ta s e s  
52 (96 p e r  c e n t )  d i e d  o f  d i s e a s e  b e f o r e  f i v e  y e a r s  a n d  49 o f  t h e s e  54 
p a t i e n t s  w i t h  d i s t a n t  m e t a s t a s e s  a l s o  h a d  r e c u r r e n t  d i s e a s e  a t  t h e
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p rim a ry  s i t e ,  t h e  n e c k  o r  b o th  s i t e s .
O ra l  c a n c e r  i s  u s u a l l y  r e g a r d e d  a s  a  d i s e a s e  w h ic h  k i l l s  by  
u n c o n t r o l la b le  l o c a l  tu m o u r, r e c u r r e n c e  and  m e t a s t a t i c  d i s e a s e  above 
th e  c l a v i c l e s .  However, f o l lo w in g  a n a ly s i s  o f  th e  c a u s e s  o f  d e a th  on 
a u to p s ie s  o f  p a t i e n t s  w i th  o r a l  c a rc in o m a , Thoma (1970) found  t h a t  61 
p e r  c e n t  o f  t h o s e  w h o se  d e a t h s  w e re  a t t r i b u t a b l e  t o  t h e i r  f i r s t  
p r im a ry  m a l ig n a n t  l e s i o n s  d i e d  w i t h  m e t a s t a t i c  d i s e a s e  b e y o n d  t h e  
n e c k .
1 .5  HISTCUOGICAL FEATURES RELATING TO PROGNOSIS
1 . 5 . 1  Summary o f  th e  R e la tiv e  M er its  o f  F ea tu res
F o llo w in g  e s t a b l i s h in g  o f  t h e  f i n a l  d ia g n o s is  t h a t  th e  tum our 
b e in g  sq u a m o u s  c e l l  c a r c in o m a  t y p e ,  t h e  d e t a i l s  o f  t h e  h i s t o l o g i c a l  
f e a t u r e s  w h ic h  h a v e  im p a c t i o n  o n  t h e  p r o g n o s i s  a n d  o u tc o m e  o f  t h e
p a t i e n t  s h o u ld  b e  f u l l y  s tu d ie d .  T here  i s  r e l a t i o n s h i p  t o  some e x te n t
betw een  tum our g ra d e  and th e  s i t e  o f  th e  p r im a ry  l e s i o n ,  t h e  s ta g e  o f  
d i s e a s e ,  lym ph node in v o lv e m e n t and  p ro g n o s is  (A rth u r and  F a r r ,  1972). 
A n a p la s t ic  tu m o u rs  u s u a l ly  c o n ta in  a n  a n e u p lo id  chrom osom e p o p u la t io n  
and m e t a s t a s i s e  e a r l i e r  t h a n  t h o s e  n e o p l a s m s  t h a t  a r e  m o re  
d i f f e r e n t i a t e d .
The m ode o f  i n v a s i o n  i n  w h ic h  m a l ig n a n t  tu m o u r  i n v a d e s  t h e  
s trc m a  o f  t h e  h o s t  h a s  p r o g n o s t i c  s i g n i f i c a n c e  (Y am am oto e t  a l . ,
1984). T u m o u rs  co m p o sed  o f  l a r g e  c o h e s i v e  m a s s e s  o f  c e l l s  w i t h  
p u sh in g  b o r d e r s  a r e  l e s s  l i k e l y  t o  m e t a s t a s i s e .  I n  c o n t r a s t ,  
neop lasm s t h a t  in v a d e  d i f f u s e l y  i n  s i n g l e  a n d  s m a l l  a g g r e g a t e s  o f  
c e l l s  h a v e  a  g r e a t e r  i n c i d e n c e  o f  r e g i o n a l  ly m p h  n o d e s  a n d  d i s t a n t
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m e ta s ta s e s .
I t  i s  a p p a r e n t  t h a t  som e p a t i e n t s  w i t h  sq u a m o u s  c e l l  
c a rc in o m a o f  t h e  head  and  neck  c a n  evoke an  im m u n o lo g ic a l r e s p o n s e  t o  
t h e i r  tum our and  t h a t  th e  g r e a t e r  th e  in f la m m a to ry  r e a c t i o n  th e  b e t t e r  
i s  t h e  p r o g n o s i s .  The v a s t  m a j o r i t y  o f  i n f l a m m a t o r y  c e l l s  a r e  T - 
lym phocytes s u b p o p u l a t i o n s  (G uo e t  a l . f 1 9 8 7 ) .  T h e r e  i s  a l s o  
p r e l im in a r y  e v id e n c e  i n d i c a t i n g  t h a t  p a t i e n t s  w i t h  sq u a m o u s  c e l l  
ca rc in o m a t h a t  a r e  a s s o c i a te d  w i th  m arked t i s s u e  e o s in o p h i l i a  may have  
an  im proved  s u r v iv a l  (G o ld sm ith  e t  a l . f 1987).
P e r in e u r a l  in v a s io n  by squam ous c e l l  c a rc in o m a  i s  m ore common 
th a n  p r e v io u s ly  th o u g h t and  i s  an  om inous s ig n  t h a t  c o r r e l a t e  w i th  an  
in c r e a s e d  i n c i d e n c e  o f  l o c a l  r e c u r r e n c e ,  r e g i o n a l  ly m p h  n o d e  
m e ta s ta s i s  a n d  d e c r e a s e d  s u r v i v a l  (Soo e t  a l . ,  1 9 8 6 ) . P e r i n e u r a l  
in v a s io n  i s  a  h i s t o l o g i c a l  s ig n  o f  b i o lo g i c a l  a g g re s s iv e n e s s  and  f o r  
m ucosal sq u a m o u s  c e l l  c a r c in o m a  a p p e a r s  t o  b e  i n d e p e n d e n t  o f  tu m o u r  
s i z e .  O n c e  p e r i n e u r a l  i n v a s i o n  i s  i d e n t i f i e d ,  p o s t o p e r a t i v e  
i r r a d i a t i o n  t o  t h e  s i t e  o f  p r im a r y  tu m o u r  a n d  n e c k , e v e n  i f  i t  i s  
c l i n i c a l l y  n e g a t iv e ,  a p p e a rs  w a r ra n te d  (Soo e t  a l . ,  1986).
V a s c u la r  i n v a s i o n  d e n o te s  b o th  b lo o d  v e s s e l s  a n d  l y m p h a t i c  
in v a s io n . A ccess o f  tum our c e l l s  t o  b lo o d  v e s s e l s  and  th e  s u b se q u e n t 
deve lopm en t o f  m e t a s t a s i s  i s  d o s e  d e p e n d e n t  a n d  i n v o l v e s  a  c l o n a l  
s e l e c t i o n  o f  c e l l s  t h a t  a r e  a b l e  t o  o v e r c o m e  m e c h a n i c a l  a n d  
im m unolog ical b a r r i e r s .  The m e re ly  p re s e n c e  o f  tu m o u r e m b o li w i th in  
b lo o d  v e s s e l s ,  a l t h o u g h  w o r r is o m e ,  c a n n o t  a lw a y s  b e  e q u a te d  w i t h  
assum ed d i s s e m i n a t i o n .  P o l e k s i c  a n d  K a lw a ic  (1 9 7 8 ) h o w e v e r ,  h a v e  
o b se rv e d  a  s t a t i s t i c a l  c o r r e l a t i o n  b e tw e en  b lo o d  v e s s e l  in v a s io n  and
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lymph node m e t a s ta s i s  i n  p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  o f  th e  
o r a l  c a v i ty  and  pharynx .
Tumour i n v a s i o n  o f  b o n e , p r e s e n c e  o f  tu m o u r  a t  s u r g i c a l  
m a rg in s , d e e p ly  i n v a s i v e  tu m o u r s  th r o u g h  s u b m u c o s a l  a n d  m u s c u la r  
l a y e r s  a r e  a l l  s t r u c t u r a l  f e a t u r e s  t h a t  i n d i c a t e  p o o r p ro g n o s is .  The 
d e t a i l s  o f  m o s t  o f  t h e  f e a t u r e s  w i l l  b e  d e a l t  w i t h  i n  t h e  f o l l o w i n g  
s e c t i o n s .
1 . 5 . 2  D egree o f  D if fe r e n t ia t io n  o f  th e  Prim ary Tumour
H is to lo g ic a l  f a c t o r s  r e l a t i n g  t o  p ro g n o s is  o f  p a t i e n t s  w i th  
ca rc in o m a s h a v e  b e e n  s t u d i e d  by  m any i n v e s t i g a t o r s .  B r o d e r s  (1 9 2 0 , 
1925) f i r s t  u s e d  a  m o n o f a c t o r i a l  g r a d i n g  s y s te m  b a s e d  u p o n  t h e  
r e l a t i v e  num ber o f  u n d i f f e r e n t i a t e d  n e o p la s ic  c e l l s  i n  c a rc in o m a s  o f  
th e  h e a d  a n d  n e c k  r e g i o n .  T he n u m b er o f  m i t o t i c  f i g u r e s  a n d  t h e  
number o f  c e l l s  w i t h  s i n g l e  l a r g e  d e e p ly  s t a i n i n g  n u c l e o l i  p l a y  a n  
im p o r ta n t  p a r t  i n  t h e  g r a d i n g .  On t h e  b a s i s  o f  p e r c e n t a g e  o f  
d i f f e r e n t i a t e d  n e o p l a s t i c  c e l l s ,  4 g r a d e s  w e re  d e f i n e d .  G ra d e  1 
d e s c r ib e s  tu m o u rs  show ing d i f f e r e n t i a t i o n  i n  m ore th a n  75 p e r  c e n t  o f  
n e o p la s t i c  c e l l s .  When 5 0 -7 5  p e r  c e n t  o f  n e o p l a s t i c  c e l l s  show  
d i f f e r e n t i a t i o n ,  i t  i s  g rad e d  2. G rade 3 i n d i c a t e s  tu m o u rs  w i th  25-50  
p e r  c e n t  o f  n e o p la s t i c  c e l l s  e x h ib i t i n g  d i f f e r e n t i a t i o n .  Tum ours w i th  
l e s s  t h a n  25 p e r  c e n t  d i f f e r e n t i a t e d  n e o p l a s t i c  c e l l s  a r e  g r a d e d  4 . 
U sing  h i s  sy s te m  o f  d i f f e r e n t i a t i o n ,  B ro d e rs  (1941) w as a b le  t o  show 
i n  c a s e s  o f  l i p  c a n c e r  t h a t  g r a d e s  3 a n d  4 w e re  h i g h e r  r i s k  l e s i o n s  
a s s o c ia te d  w i th  p o o re r  p o s to p e r a t iv e  r e s u l t s .  T h is  sy s tem  h a s  r a r e l y  
been  u s e d  i n  d i a g n o s t i c  p a th o lo g y  s e r v i c e s  i n  i t s  c o m p le te  fo rm . 
U s u a lly , t h r e e  p o o r ly  d e f i n e d  c a t e g o r i e s  a r e  u s e d .  T h e s e  a r e  w e l l
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d i f f e r e n t i a t e d ,  m o d e r a t e l y  w e l l  d i f f e r e n t i a t e d  a n d  p o o r l y  
d i f f e r e n t i a t e d  c a r c in o m a s .  I n t e r p r e t a t i o n  i s  v e r y  s u b j e c t i v e  w h ic h  
makes t h i s  sy s te m  a n  u n r e l i a b l e  p r e d i c to r  o f  p ro g n o s is  i n  in d iv id u a l  
c a s e s  a l th o u g h  t h e r e  i s  u n d o u b ted ly  e v id e n c e  t o  s u p p o r t  t h e  c o n te n t io n  
t h a t  p o o r ly  d i f f e r e n t i a t e d  tu m o u rs  a r e  h ig h e r  r i s k  l e s io n s .
The r e l a t i o n s h i p  b e tw een  tum our d i f f e r e n t i a t i o n  and r e g io n a l  
lymph n o d e  m e t a s t a s e s  h a s  b e e n  s t u d i e d  by  m any i n v e s t i g a t o r s .  
McGavran e t  a l .  (1 9 6 1 ); F e in d  a n d  C o le  (1968 ) a n d  A l i  e t  a l .  (1985 ) 
r e p o r te d  t h a t  p a t i e n t s  w i t h  p o o r ly  d i f f e r e n t i a t e d  l e s i o n s  h a d  a  
s i g n i f i c a n t l y  g r e a t e r  i n c i d e n c e  o f  m e t a s t a s i s  t h a n  d i d  t h o s e  w i t h  
b e t t e r  d i f f e r e n t i a t e d  l e s i o n s .  M cG avran e t  a l .  (1 961 ) fo u n d  t h a t  49 
p e r  c e n t  w i th  p o o r ly  d i f f e r e n t i a t e d  c a rc in o m a s  o f  t h e  la ry n x  d e v e lo p e d  
n o d a l m e ta s ta s e s ,  i n  c o n t r a s t  w i th  m e ta s ta s e s  i n  o n ly  22 p e r  c e n t  and  
11 p e r  c e n t  o f  p a t i e n t s  w i t h  m o d e r a te ly  d i f f e r e n t i a t e d  tu m o u r s  a n d  
w e l l  d i f f e r e n t i a t e d  tu m o u rs  r e s p e c t iv e ly .
F iv e  y e a r  s u r v i v a l  f i g u r e s  h a v e  a l s o  b e e n  r e p o r t e d  a s  
p r o p o r t io n a l  t o  t h e  d e g r e e  o f  d i f f e r e n t i a t i o n .  L an g d o n  e t  a l .  (1 977 ) 
re c o rd e d  f i g u r e s  o f  40 p e r  c e n t  f o r  w e l l  d i f f e r e n t i a t e d  tu m o u r s ,  26 
p e r  c e n t  f o r  m o d e ra te ly  d i f f e r e n t i a t e d  and  o n ly  8 p e r  c e n t  f o r  th o s e  
w ith  p o o r ly  d i f f e r e n t i a t e d  tu m o u rs . R a p id is  e t  a l .  (1977) a l s o  found  
t h a t  th e  p a t i e n t s  w i th  p o o r ly  d i f f e r e n t i a t e d  squam ous c e l l  c a rc in o m a  
o f  t h e  o r a l  c a v i t y  h a d  a  s h o r t e r  s u r v i v a l  t h a n  t h o s e  w i t h  w e l l  
d i f f e r e n t i a t e d  l e s i o n s ,  a n d  t h a t  t h e  d e g r e e  o f  d i f f e r e n t i a t i o n  w as  
d i r e c t l y  p r o p o r t io n a l  t o  t h e  s u r v iv a l  r a t e  o f  t h e  p a t i e n t s .
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1 . 5 . 3  H is to lo g ic a l M alignancy G rading and C oncepts o f  S cores
In  B r o d e r 's  g r a d i n g  s c h e m e , a s  d i s c u s s e d  i n  S e c t i o n  1 .5 .2 ,  a  
number o f  h i s t o l o g i c a l  f e a t u r e s  a r e  a s s e s s e d  s u b je c t iv e ly  i n  a r r i v i n g  
a t  a  d e c i s io n  on t h e  g ra d e  o f  a n  in d iv id u a l  tum our. A r th u r  and  F en n er 
(1966) h a v e  i n t r o d u c e d  t h e  c o n c e p t  o f  s c o r i n g  f o r  t h e  h i s t o l o g i c a l  
g ra d in g  o f  sq u a m o u s  c e l l  c a r c in o m a  o f  t h e  o r a l  c a v i t y .  The c o n c e p t  
a c t u a l l y  i s  a  m o d if ic a t io n  o f  s c o r in g  c o n c e p t d e v e lo p e d  by Bloom and 
R ic h a rd so n  (1957 ) f o r  t h e  h i s t o l o g i c a l  g r a d i n g  o f  c a r c in o m a  o f  t h e  
b r e a s t .  A r th u r  a n d  F e n n e r  (1 9 6 6 ) s t u d i e d  t h r e e  c r i t e r i a  i n  a n  
in d iv id u a l  tu m o u r .  T h e s e  a r e ,  f i r s t ,  t h e  d e g r e e  o f  k e r a t i n i z a t i o n  
w hich  r e p r e s e n t s  tu m o u r  d i f f e r e n t i a t i o n .  The s e c o n d  p a r a m e t e r  w as 
a s s e s s in g  num ber o f  m i to s i s  o r  h y p e rc h ro m a tic  n u c le i .  T h is  f a c t o r  w as 
th o u g h t t o  d e s c r ib e  t h e  r a t e  o f  tum our g ro w th . The l a s t  c r i t e r i o n  was 
t o  s tu d y  t h e  i r r e g u l a r i t y  o f  t h e  c e l l s  a n d  n u c l e a r  s i z e .  The s y s te m  
o f  s c o r in g  b a se d  on  a w a rd in g  1, 2 o r  3 m arks f o r  e a ch  o f  th e  c r i t e r i a .  
A tu m o u r  s h o w in g  w e l l  m a rk e d  k e r a t i n  p e a r l  f o r m a t i o n  s c o r e d  1. 
Tumours w i th  k e r a t i n  fo rm a tio n  b u t  w i th o u t  p e a r l s  s c o re d  2. S co re  3 
was g iv e n  f o r  tu m o u rs  w i th  no k e r a t i n  fo rm a tio n  o r  a t  m ost o c c a s io n a l  
c e l l s  sh o w in g  i n d i v i d u a l  k e r a t i n i z a t i o n .  F o r  t h e  m i t o t i c  a n d  
h y p e rc h ro m a tic  n u c l e i  c r i t e r i o n ,  t h e  s c o r e  o f  1 w as g iv e n  t o  tu m o u r s  
w i th  0-1 m i t o s i s  o r  h y p e rc h ro m a tic  n u c le i  p e r  h ig h  pow er f i e l d  o f  th e  
l i g h t  m ic r o s c o p e .  T um ours w i t h  2 -3  o f  e i t h e r ,  s c o r e  2 , a n d  s c o r e  3 
was g i v e n  f o r  tu m o u r s  w i t h  m o re  t h a n  3 s u c h  n u c l e i  i n  a  h ig h  p o w e r  
f i e l d .  T he s c o r e s  g iv e n  f o r  c e l l s  a n d  n u c l e i  i r r e g u l a r i t y  i n  
in d iv id u a l  tu m o u r  w e re  a s  f o l l o w .  T um ours w i t h  n o  s i g n i f i c a n t  
i r r e g u l a r i t y  i n  c e l l s  o r  n u c l e a r  s i z e  s c o r e d  1 . S c o r e s  o f  2 a n d  3 
w ere g iv e n  t o  tu m o u rs  e x h i b i t i n g  m o d e r a te  a n d  m a rk e d  c e l l u l a r  a n d
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n u c le a r  i r r e g u l a r i t y  r e s p e c t i v e l y .  A d d i t io n  o f  t h e  s c o r e s  f o r  t h e  
t h r e e  c r i t e r i a  gave  th e  f i n a l  g ra d e  o f  in d iv id u a l  tum our. S co re  o f  3 -  
4 w ere  g ra d e d  I ,  5 -6  g ra d e d  I I  and 7 -9  g ra d e d  I I I .  A r th u r  and  F en n er 
(1966) h a d  a p p l i e d  t h i s  s y s te m  o f  g r a d i n g  o n  l a r g e  s e r i e s  o f  299 
p a t i e n t s  w i t h  sq u a m o u s  c e l l  c a r c in o m a  o f  t h e  to n g u e  a n d  fo u n d  t h a t  
t h e r e  w as a  g o o d  c o r r e l a t i o n  b e tw e e n  t h e  tu m o u r  g r a d e s  a n d  t h e  
s u r v iv a l  o f  th e  p a t i e n t s .
J a c o b sso n  e t  a l .  (1 9 7 3 )  d e s c r i b e d  a  m o re  e l a b o r a t e  
m u l t i f a c t o r i a l  g r a d i n g  s y s te m  f o r  sq u a m o u s  c e l l  c a r c in o m a s  w h ic h  
in c o r p o r a te d  m u l t ip l e  o b s e rv a t io n s  d e s c r ib in g  h i s t o l o g i c a l  p a ra m e te rs  
o f  b o th  tu m o u r  c e l l  p o p u l a t i o n s  a n d  t h e  t u m o u r - h o s t  i n t e r f a c e .  The 
p a ra m e te rs  d e s c r i b i n g  tu m o u r  c e l l  p o p u l a t i o n s  in c lu d e  s t r u c t u r e  and  
g row th  o f  n e o p la sm , d e g re e  o f  k e r a t i n i z a t i o n ,  n u c le a r  po lym orph ism  and  
fre q u e n c y  o f  m i t o s e s .  The h i s t o l o g i c a l  p a r a m e t e r s  u s e d  t o  d e s c r i b e  
th e  tu m o u r-h o s t  i n t e r f a c e  in c lu d e  mode o f  in v a s io n , s ta g e  o f  in v a s io n , 
i d e n t i f i c a t i o n  o f  v a s c u l a r  i n v a s i o n  a n d  e v a l u a t i o n  o f  
ly m phop lasm acy tic  c e l l u l a r  re sp o n se .
The i n i t i a l  a p p ro a c h  f o r  t h e  d e v e lo p i n g  o f  a  q u a n t i t a t i v e  
s c o re  f o r  d e te r m in a t io n  o f  tum our g ra d e  w as m en tio n ed  i n  J a c o b s s o n  e t  
a l ' s  (1973) o r i g i n a l  r e p o r t .  F o r e a ch  o f  t h e  8 p a ra m e te rs  a  n u m e r ic a l  
s c o re s  o f  1 t o  4 w as  g iv e n  a n d  t h e  sum o f  t h e  s c o r e s  o f  t h e s e  
p a ra m e te rs  r e p r e s e n t s  t h e  t o t a l  m a l ig n a n c y  g r a d e  f o r  a n  i n d i v i d u a l  
l e s io n .  T h i s  s y s te m  w as a p p l i e d  f i r s t  t o  t h e  m a t e r i a l  o f  g l o t t i c  
ca rc inom a. Ja c o b sso n  (1973) found  a n  e v id e n t  c o r r e l a t i o n  b e tw een  th e  
sum o f  t h e  s c o r e s  o f  t h e  8 p a r a m e t e r s  a n d  t h e  p r o g n o s i s .  Lund e t  a l .  
(1975a) m o d i f i e d  t h e  g r a d i n g  s y s te m  d e v e lo p e d  by  J a c o b s s o n  e t  a l .
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(1973) by p r e s e n t i n g  a  m o re  e x a c t  d e f i n i t i o n  o f  e a c h  p a r a m e t e r  a n d  
g ra d e  a n d  by  i n t r o d u c i n g  a  h i s t o l o g i c a l  s c o r e ,  d e f i n e d  a s  t h e  t o t a l  
sum o f  p o i n t s  d i v i d e d  by  t h e  n u m b er o f  p a r a m e t e r s  e v a l u a t e d .  U s in g  
t h i s  m o d i f i e d  s y s te m ,  L und e t  a l .  (1 9 7 5 a) fo u n d  a  s t a t i s t i c a l l y  
s i g n i f i c a n t  c o r r e l a t i o n  b e tw e en  th e  h i s t o l o g i c a l  s c o re  and  th e  d e a th  
r a t e  a s  w e l l  a s  th e  fre q u e n c y  o f  l o c a l  r e c u r r e n c e s  and r e g io n a l  node 
m e ta s ta s e s  i n  a  s e r i e s  o f  438 p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  o f  
t h e  l i p .
T o ta l  m a lig n an cy  s c o re s  a s  o r i g i n a l l y  p ro p o se d  by Ja c o b sso n  
e t  a l .  (1973 ) h o w e v e r ,  w e re  e v a l u a t e d  b y  C r i s s m a n  e t  a l .  (1 9 8 4 ) o n  
p a t i e n t s  w i t h  c a r c in o m a  o f  t h e  o r o p h a r y n x .  Two f e a t u r e s  n a m e ly  
s t r u c t u r e  and  g ro w th  o f  tu m o u r, and  v a s c u la r  in v a s io n  w ere  e x c lu d e d . 
T hese a u th o r s  had  s e p a r a te d  th e  p a t i e n t s  i n t o  tw o g ro u p s  a c c o rd in g  t o  
th e  t o t a l  p o i n t  s c o r e s  o f  t h e  s i x  h i s t o l o g i c a l  p a r a m e t e r s .  G roup  I  
r e p r e s e n t s  p a t i e n t s  w i th  t o t a l  s c o re s  o f  12 o r  l e s s ,  w h e re as  g ro u p  I I  
in v o lv e s  p a t i e n t s  w i t h  t o t a l  s c o r e  o f  13 t o  24 . C o m p a ris o n  o f  t h e  
s u r v iv a l  o f  p a t i e n t s  b e tw een  th e  tw o  g ro u p s  i n d ic a te d  no s i g n i f i c a n t  
d i f f e r e n c e s .  Many i n v e s t i g a t o r s  a p p l i e d  t h i s  m a l ig n a n c y  g r a d i n g  
sy s tem  i n  b o th  i t s  o r i g i n a l  a n d  m o d i f ie d  v e r s i o n  on  c a s e s  w i t h  o r a l  
squamous c e l l  c a r c in o m a s .  C o n f l i c t  r e s u l t s  h o w e v e r ,  h a d  b e e n  
o b ta in e d . T h e r e a f t e r ,  m any m a l ig n a n c y  g r a d i n g  s y s te m s  i n v o l v i n g  
v a r io u s  h i s t o l o g i c a l  p a ra m e te rs  had  b een  e la b o r a te d .
More r e c e n t l y ,  A n n e ro th  e t  a l .  (1 9 8 7 ) h a v e  c o m p r e h e n s iv e ly  
rev iew ed  m a lig n an cy  g ra d in g  sy s te m s  and  recom m ended a  new sy s te m . The 
m ain c o n c lu s io n s  o f  t h e i r  re v ie w  fo c u s e d  on  th e  la c k  o f  u n i f o r m i ty  and  
th e  e x a c t  d e f i n i t i o n s  o f  t h e  c r i t e r i a  f o r  e v a lu a t in g  th e  h i s t o l o g i c a l  
p a ra m e te rs . A d d i t i o n a l l y ,  m o s t  o f  t h e  i n v e s t i g a t o r s  h a d  e v a l u a t e d
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m alig n an cy  g r a d i n g  s y s te m s  o n  h e te r o g e n e o u s  g r o u p  o f  o r a l  c a n c e r  
p a t i e n t s .  T h e r e f o r e ,  t h e s e  a u t h o r s  s t a t e d  t h a t  f o r  h i s t o l o g i c a l  
m alig n an cy  g r a d i n g  s y s te m s  t o  b e  a b l e  t o  p r e d i c t  w i t h  a c c u r r a c y  t h e  
p ro g n o s is  i n  p a t i e n t s  w i th  o r a l  c a rc in o m a  s h o u ld  f u l f i l l  a  num ber o f  
c l i n i c a l  a n d  h i s t o l o g i c a l  r e q u i r e m e n t ,  h e n c e  A n n e r o th  e t  a l .  (1987 ) 
recommended a  new s y s te m  f o r  m a l ig n a c y  g r a d i n g .  S ix  h i s t o l o g i c a l  
f e a t u r e s  a r e  in v o lv e d  i n  t h e  schem e. T h ree  tum our f e a t u r e s  a r e  d e g re e  
o f  k e r a t i n i z a t i o n ,  n u c le a r  po lym orph ism  and  num ber o f  m ito s e s  above 
th e  b a s a l  l a y e r .  The t h r e e  t u m o u r - h o s t  r e l a t i o n s h i p  f e a t u r e s  a r e  
p a t t e r n  o f  in v a s io n  w h ich  d e s c r ib e s  t h e  n a tu r e  o f  g ro w in g  f r o n t ,  t h e  
s ta g e  o f  in v a s io n  i s  a  r e f l e c t i o n  o f  th e  d e p th  o f  p e n e t r a t i o n  w i th in  
u n d e r ly in g  t i s s u e s ,  and  ly m p h o p la s m a c y tic  i n f i l t r a t i o n  r e f l e c t s  t h e  
im m unolog ical r e s p o n s e s  a g a i n s t  t h e  tu m o u r .  The c r i t e r i a  d e s c r i b e d  
f o r  e v a l u a t i o n  t h e  h i s t o l o g i c a l  f e a t u r e s  i n  A n n e ro th  e t  a l .  (1987 ) 
sy s tem  a r e  w e l l  d e f i n e d  b u t  a s s e s s m e n t  o f  som e o f  th e m  i s  v e r y  
s u b je c t iv e  a n d  e v a l u a t i o n  o f  o t h e r s  i s  v e r y  d e p e n d e n t  o n  s a m p l in g  o f  
th e  r e s e c t i o n  specim em s. F u r th e rm o re , a p p l i c a t i o n  o f  t h e  sy s te m  i s  
t im e  consum ing  and  may n o t  b e  a p p r o p r ia t e  f o r  r o u t i n e  d i a g n o s t i c  u s e .
1 . 5 . 4  P a tte r n  o f  In v a sio n
T h is  h i s t o l o g i c a l  f e a t u r e  d e s c r i b e s  t h e  n a t u r e  o f  t h e  
g row ing  f r o n t s  o f  t h e  tum our. T h is  h a s  b een  in c lu d e d  i n  t h e  m a jo r i ty  
o f  g r a d i n g  s y s te m s .  I n  t h e s e  s y s te m s  t h e  p a t t e r n  o f  i n v a s i o n  i s  
g ra d e d  i n  f o u r  c a t e g o r i e s .  G ra d e  1 i s  g iv e n  f o r  c a r c in o m a  w i t h  
p u sh in g  m arg in s  and w e l l  d e f in e d  b o r d e r l in e s .  When t h e  b o r d e r l in e  i s  
l e s s  m a rk e d  a n d  w i t h  s o l i d  c o r d s  t h i s  i s  c a t e g o r i s e d  a s  g r a d e  2 . I n  
c a s e s  w i t h  n o  d i s t i n c t  b o r d e r l i n e  a n d  w i t h  g r o u p s  o f  i n v a d i n g  c e l l s
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and t h o s e  w i t h  d i f f u s e  g r o w th  t h e  c a t e g o r i e s  o f  g r a d e  3 a n d  4 
r e s p e c t i v e ly  a r e  a t ta c h e d .
The m o d e  o f  i n v a s i o n  a c r o s s  t h e  t u m o u r - h o s t  b o u n d a ry  
d e s c r ib e d  b y  J a c o b s s o n  e t  a l .  (1 973 ) w as  a p p l i e d  o n  sq u a m o u s  c e l l  
c a rc in a n a  o f  t h e  to n g u e  b y  Y am am oto e t  a l .  (1 9 8 3 ). F o l lo w in g  
i n v e s t ig a t io n  o f  t h e  c l i n i c a l  c o u r s e  o f  d i f f u s e  i n v a s i v e  g r o w th s  
(g ra d e  4) a n d  c o m p a r in g  i t  w i t h  t h e  o t h e r  g r a d e  g r o u p s  ( g r a d e s  1 - 3 ) ,  
t h e s e  a u th o r s  fo u n d  t h a t  m e ta s ta s i s  t o  r e g io n a l  lym ph nodes and  l o c a l  
r e c u r r e n c e  a f t e r  s u r g e r y  w e re  e x t r e m e l y  common i n  g r a d e  4. P r im a r y  
and s e c o n d a r y  m e t a s t a s e s  w e re  p r e s e n t  i n  8 o u t  o f  12 (67 p e r  c e n t )  
c a s e s  w i t h  g r a d e  4 g r o u p ,  b u t  o n ly  3 o u t  o f  24 (13 p e r  c e n t )  i n  t h e  
o th e r  g r a d e  g r o u p s .  F u r th e r m o r e ,  t h e  l o c a l  r e c u r r e n c e s  i n  g r a d e  4 
g ro u p  l e d  t o  t h e  d e a t h  o f  5 o u t  o f  7 p a t i e n t s .  On t h e  b a s i s  o f  
m a lig n a n t n a t u r e ,  t h e s e  a u t h o r s  a l s o  f u r t h e r  s u b c l a s s i f i e d  g r a d e  4 
i n to  a  c o r d - l i k e  ty p e  (g ra d e  4C) and  a  d i f f u s e  ty p e  (g rad e  4D) b e c a u se  
th e  l a t e r  w as found  t o  be  m ore m a lig n a n t  th a n  th e  fo rm e r.
When i n v e s t ig a t in g  th e  p r o g n o s t ic  v a lu e  o f  h i s t o p a th o l o g ic a l  
p a ra m e te rs  i n  squam ous c e l l  c a rc in o m a  o f  th e  o ro p h a ry n x , C rissm a n  e t  
a l .  (1 984 ) s t a t e d  t h a t  f o l l o w i n g  a n  a n a l y s i s  o f  v a r i o u s  tu m o u r  
p a ra m e te rs ,  t h e  r e s u l t s  d e m o n s tra te d  t h a t  p a t t e r n  o f  in v a s io n  w as t h e  
o n ly  h i s t o l o g i c a l  f a c t o r  w h ich  p r e d ic te d  f i v e  y e a r  s u r v iv a l .  P a t i e n t s  
w i th  g ra d e  1 and  2 had  a  f i v e  y e a r  s u r v iv a l  o f  60 p e r  c e n t  i n  c o n t r a s t  
w i th  3 7 .5  p e r  c e n t  f o r  p a t i e n t s  w i t h  g r a d e  3 a n d  4 p a t t e r n  o f  
in v a s io n .
A n n ero th  e t  a l .  (1987 ) r e p o r t e d  a  c o m p r e h e n s iv e  r e v i e w  o f  
h i s t o l o g i c a l  m a l ig n a n c y  g r a d i n g  s y s te m s  a n d  re c o m m e n d e d  a  m o d i f ie d
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sy s tem  t h a t  c o u ld  p r e d i c t  t h e  p r o g n o s i s .  P a t t e r n  o f  i n v a s i o n ;  t o  
e x p re s s  t h e  i n f i l t r a t i v e  c h a r a c t e r i s t i c  o f  a  p a r t i c u l a r  tu m o u r  w as 
in c lu d e d  i n  t h e  schem e and  w as p r e c i s e l y  d e f in e d . G rade 1 c o rre s p o n d s  
t o  n eo p lasm s w i th  p u sh in g  and  w e l l - d e l in e a t e d  b o rd e r s .  G rade 2 r e f e r s  
t o  n e o p la s m  w i t h  i n f i l t r a t i n g  s o l i d  c o r d s ,  b a n d s  a n d  s t r a n d s .  
Neoplasm s w i t h  s m a l l  g r o u p s  o f  c e l l s ,  n o t  l e s s  t h a n  1 5 , o r  t h i n  
i n f i l t r a t i n g  c o r d s  a r e  c a t e g o r i s e d  a s  g r a d e  3 . G ra d e  4 r e f e r s  t o  
neop lasm s w i t h  a  m a rk e d  d i f f u s e ,  w id e s p r e a d  c e l l u l a r  i n v a s i o n  i n  
s in g l e  n e o p l a s t i c  c e l l s  o r  i n  s m a l l  g r o u p s  o f  c e l l s  n o t  m o re  t h a n  15 
i n  num ber.
P a t t e r n  o f  in v a s io n  i n  r e l a t i o n  t o  c e r v i c a l  node m e ta s ta s e s  
h a s  b e e n  r e c e n t l y  s t u d i e d  b y  S h in g a k i  e t  a l .  (1 988 ) o n  57 p a t i e n t s  
w i th  o r a l  c a rc in o m a . T hese a u th o r s  d iv id e d  p a t t e r n  o f  in v a s io n  i n t o  
t h r e e  g ra d e s . G rade 1 i s  f o r  l e s io n s  w i th  p u sh in g  and  w e l l  d e l in e a t e d  
b o rd e r s . T um ours  w i t h  l e s s  d i s t i n c t  b o r d e r l i n e  w i t h  s m a l l  n e s t  o r  
i n f i l t r a t i n g  c o rd s  a r e  g ra d e  2 and th o s e  tu m o u rs  w i th  d i f f u s e  g ro w th  
and  s m a l l  c o r d s  o r  a g g r e g a t e s  a r e  g r a d e d  3 . I t  w as fo u n d  t h a t  71 .4  
p e r  c e n t  o f  g r a d e  3 g ro u p  h a d  n o d a l  m e t a s t a s e s  w h e r e a s  g r a d e  2 a n d  
g ra d e  1 g r o u p s  h a v e  4 4 .4  a n d  5 .2  p e r  c e n t  n o d a l  m e t a s t a s e s  
r e s p e c t i v e ly .
1 . 5 . 5  S ta g e  o f  In v a sio n
S ta g e  o f  i n v a s i o n ,  w h ic h  r e p r e s e n t s  t h e  l e v e l  o f  tu m o u r  
s p re a d  i n t o  t h e  u n d e r l y i n g  t i s s u e s  h a s  b e e n  c o r r e l a t e d  w i t h  tu m o u r  
p ro g n o s is .  I n v e s t i g a t o r s  w o r k in g  o n  s k i n  t u m o u r s ,  p a r t i c u l a r l y  
c u ta n e o u s  m elanom as w ere  f i r s t  t o  d e f in e  s ta g e  o f  in v a s io n  o f  a  tum our 
and i t s  c o r r e l a t i o n  w i th  p ro g n o s is  i n  te rm s  o f  m e t a s t a s i s ,  r e c u r r e n c e
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and s u r v i v a l .  B re s lo w  (1 9 7 0 ) s t u d i e d  t h e  p a r a m e t e r s ,  s t a g e  o f  
in v a s io n  a n d  t h i c k n e s s  o f  t h e  tu m o u r ,  o n  p a t i e n t s  w i t h  c u ta n e o u s  
melanoma a n d  fo u n d  t h a t  s t a g e  o f  i n v a s i o n  w as o f  v a l u e  i n  a s s e s s i n g  
p ro g n o s is .  When t h i s  w as com bined w i th  th e  th ic k n e s s  o f  t h e  tum our i t  
was p o s s ib l e  t o  i d e n t i f y  a  h ig h  r i s k  g ro u p  o f  p a t i e n t s  who w ere  l i a b l e  
t o  d e v e lo p  r e c u r r e n c e  o r  lym ph nodes m e ta s ta s i s .
In  J a c o b s s o n  e t  a l ' s  (1 973 ) m u l t i f a c t o r i a l  s y s te m  f o r  
m alig n an cy  g r a d i n g  o f  sq u a m o u s  c e l l  c a r c in o m a s  o f  t h e  h e a d  a n d  n e c k  
r e g io n ,  s t a g e  o f  i n v a s i o n  w as a l s o  c o n s i d e r e d .  F o u r  g r a d e s  w e re  
d e s c r ib e d . In  c a s e s  w here  th e  p re s e n c e  o f  in v a s io n  was i n  d o u b t g ra d e  
1 i s  u s e d .  G ra d e  2 d e s c r i b e s  m ic r o i n v a s i o n .  G ra d e  3 i s  f o r  
ca rc in o m as s h o w in g  i n v a s i o n  i n t o  s u b m u c o s a , w h e r e a s  c a s e s  s h o w in g  
m ass iv e  in v a s io n  a r e  g ra d e d  4. J a c o b sso n  (1973) a p p l ie d  t h e  sy s te m  on  
g l o t t i c  c a r c in o m a s  a n d  t h e  v a l i d i t y  o f  t h e  s y s te m  w as c l e a r l y  
d e m o n s tra te d . S t a t i s t i c a l l y  s i g n i f i c a n t  c o r r e l a t i o n  w as found  b e tw e en  
th e  t o t a l  m a lig n an cy  g ra d in g  o f  8 p a ra m e te rs  and  r e c u r r e n c e  a s  w e l l  a s  
s u r v i v a l .
The h i s t o l o g i c a l  p a r a m e t e r s  d e s c r i b e d  by  J a c o b s s o n  e t  a l .  
(1973) w e re  e v a l u a t e d  on  sq u am o u s c e l l  c a r c in o m a s  o f  f l o o r  o f  t h e  
m outh by C rissm a n  e t  a l .  (1980). Among th o s e  p a ra m e te r s  o n ly  s ta g e  o f  
in v a s io n  w as found  t o  b e  o f  v a lu e  i n  p r e d i c t i n g  lym ph node m e t a s ta s i s .  
These a u th o r s  s t a t e d  t h a t  T1 and  T2 n eo p la sm s w i th  o n ly  s u p e r f i c i a l  o r  
m ic ro in v a s io n  o f  subm ucosa had  l i t t l e  o r  no p r o p e n s i ty  f o r  lym ph node 
m e ta s ta s i s ,  w h e re as  i n  T2 c a rc in o m a s  w i th  n o d u la r  o r  v e r t i c a l  in v a s io n  
deep  i n t o  and  th ro u g h  th e  subm ucosa, 44 p e r  c e n t  d e v e lo p e d  lym ph node 
m e ta s ta s i s .
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In  a  s tu d y  by Thompson (1986) f o r  a s s e s s m e n t  o f  t h e  d e p th  o f  
in v a s io n  o f  to n g u e  c a r c in o m a s  a n d  c a r c in o m a s  a f f e c t i n g  o t h e r  o r a l  
s i t e s  t h a t  d e m o n s t r a t e d  c o n f i r m e d  h i s t o l o g i c a l  c e r v i c a l  n o d e  
m e ta s ta s e s ,  t h e  c o n c l u s i o n  w as r e a c h e d  t h a t  to n g u e  c a r c in o m a s  h a d  a  
p r o p e n s i ty  t o  i n f i l t r a t e  m o re  t h a n  c a r c in o m a s  o f  o t h e r  o r a l  s i t e s .  
Thompson (1 986 ) fo u n d  i n  to n g u e  c a r c in o m a  t h e r e  w as no  s i g n i f i c a n t  
d i f f e r e n c e  i n  t h e  p ro g n o s is  w h e th e r  t h e  tum our in v a s io n  w as c o n fin e d  
t o  d eep  la m in a  p r o p r i a  o r  i n t o  u n d e r ly in g  s k e l e t a l  m u sc le . However, 
t h i s  s tu d y  w as  u n d e r t a k e n  o n  o n ly  10 c a s e s  o f  to n g u e  c a r c in o m a .  F o r  
su ch  s t u d i e s  l a r g e r  n u m b e rs  o f  c a s e s  s h o u ld  a s s e s s e d  i n  o r d e r  t h e  
s t a t i s t i c a l  c o n c lu s io n s  c a n  be  m e a n in g fu l and  m ore r e l i a b l e .
1 . 5 . 6  L ym phoplasm acytic I n f i l t r a t io n
O ra l c a r c in o m a s  f r e q u e n t l y  e v o k e  a n  in f la m m a to ry  re s p o n s e . 
The i n t e n s i t y  o f  t h e  i n f i l t r a t e  v a r i e s  w i d e ly  f ro m  o n e  c a s e  t o  
a n o th e r . Some d e e p ly  i n f i l t r a t i v e  tu m o u rs  show a lm o s t  no in f la m m a to ry  
re s p o n s e , w h ereas  a t  th e  o th e r  e x tre m e , v e r ru c o u s  c a rc in o m a s , w h ich  do  
n o t  i n f i l t r a t e ,  c h a r a c t e r i s t i c a l l y  h a v e  a  d e n s e  s u b e p i t h e l i a l  
a c c u m u la tio n  o f  ly m p h o c y te s ,  p la s m a  c e l l s  a n d  m a c ro p h a g e s .  L e s io n s  
betw een  t h e s e  tw o  e x t r e m e s  show  c o n s i d e r a b l e  v a r i a t i o n  i n  t h e  
c o m p o s itio n  a n d  d e n s i t y  o f  t h e  i n f l a m m a to r y  r e s p o n s e  a n d  i n  i t s  
p ro x im ity  t o  th e  tum our c e l l s  (Johnson , 1977).
H i s to lo g ic a l  h o s t  r e s p o n s e  i n  p a t i e n t s  w i t h  sq u a m o u s  c e l l  
ca rc in o m a o f  t h e  la ry n x  and  hypopharynx  w as s tu d i e d  by  B e n n e tt  e t  a l .  
(1971) w ho c o n c lu d e d  t h a t  l y m p h o c y t i c  i n f i l t r a t i o n  a t  t h e  tu m o u r  
m arg in  w as  o f  p r o g n o s t i c  s i g n i f i c a n c e  o n ly  i n  t h o s e  p a t i e n t s  w i t h  
p o s i t i v e  r e g io n a l  lym ph n o d es. Such p a t i e n t s  w i th  m o d e ra te  t o  m arked
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lym phoid  i n f i l t r a t e  a t  t h e  tu m o u r  m a r g in  h a d  a  f i v e  y e a r  s u r v i v a l  o f  
38 p e r  c e n t  a s  c o m p a re d  t o  a  f i v e  y e a r  s u r v i v a l  o f  15 p e r  c e n t  f o r  
th o s e  w i th  m in im a l i n f i l t r a t i o n .  I n  p a t i e n t s  w i th  n e g a t iv e  r e g io n a l  
nodes h o w e v e r ,  B e n n e t t  e t  a l .  (1971 ) fo u n d  no  r e l a t i o n  b e tw e e n  t h e  
am ount o f  in f la m m a to ry  i n f i l t r a t e  and  s u r v iv a l .
The i n t e n s i t y  o f  ly m p h o c y t i c  i n f i l t r a t e  h a s  b e e n  fo u n d  t o  
r e f l e c t  im proved  s u r v iv a l  i n  l i p  c a n c e r . Jo n e s  and  C oyle (1969) found 
t h a t  m o s t  tu m o u r s  w h i c h  m e t a s t a s i s e d  h a d  l i t t l e  s u r r o u n d i n g  
ly m p h o cy tic  i n f i l t r a t e .  I n  c o n t r a s t ,  n o  m e t a s t a s e s  w e re  n o t e d  i n  
p a t i e n t s  w h o se  tu m o u r  sh o w ed  c o n s i d e r a b l e  d e n s i t y  o f  i n f l a m m a t o r y  
r e a c t io n .  Lund e t  a l .  (1 9 7 5 a ) a l s o  fo u n d  a l m o s t  t h e  sam e  r e l a t i o n  
be tw een  i n f l a m m a to r y  i n f i l t r a t e  a n d  p r o g n o s i s  o f  p a t i e n t s  w i t h  
carc inom a o f  t h e  lo w e r  l i p .
In flam m ato ry  i n f i l t r a t e  e v o k e d  b y  o r a l  c a r c in o m a  h a s  b e e n  
e v a lu a te d  i n  t h r e e  g r a d e s  d e f i n e d  a s  m in im a l ,  m o d e r a te  a n d  m a rk e d . 
Noone e t  a l .  (1 9 7 4 ) fo u n d  a  d i s t i n c t  c o r r e l a t i o n  o f  t h e  i n t e n s i t y  o f  
in flam m ato ry  i n f i l t r a t e  w i t h  p r o g n o s i s .  P a t i e n t s  w i t h  m in im a l  
ly m p hop lasm acy tic  i n f i l t r a t i o n  showed 41 p e r  c e n t  f i v e  y e a r  s u r v i v a l .  
When th e  i n f i l t r a t e  was th o u g h t t o  b e  m o d e ra te , 61 p e r  c e n t  s u rv iv e d  
f i v e  y e a r s .  On th e  o th e r  hand a l l  p a t i e n t s  w i th  m arked in f la m m a to ry  
i n f i l t r a t e  w e re  f i v e  y e a r  s u r v iv o r s ,  and  none had  n o d a l m e ta s ta s e s .
I n  a  r e c e n t  s t u d y  o f  t h e  p r o g n o s t i c  s i g n i f i c a n c e  o f  
h i s t o l o g i c a l  p a r a m e t e r s  e v a l u a t e d  o n  sq u a m o u s  c a r c in o m a  o f  t h e  
o eso p h ag u s, E dw ards e t  a l .  (1989) found  t h a t  tu m o u rs  w i th  m o d e ra te  o r  
s e v e re  i n f l a m m a to r y  i n f i l t r a t e  w e re  s i g n i f i c a n t l y  a s s o c i a t e d  w i t h  
im proved s u r v iv a l  t im e  com pared  w i th  tum our w h ich  had  e l i c i t e d  no o r
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l i t t l e  in f la m m a to ry  re s p o n s e .
C rissm an  (1986) h a s  c o m p re h e n s iv e ly  re v ie w e d  th e  tu m o u r-h o s t  
i n t e r a c t i o n  a s  a  p r o g n o s t ic  f a c t o r  i n  t h e  h i s t o l o g i c a l  a s s e s s m e n t  o f  
d i f f e r e n t  c a r c in o m a s  i n  v a r i o u s  a n a t o m i c a l  s i t e s  a n d  h e  s t a t e d  t h a t  
n o t  o n ly  w as t h e  i n t e n s i t y  o f  in f la m m a to ry  i n f i l t r a t e  im p o r ta n t ,  b u t  
t h e  s p e c i f i c  ty p e s  o f  c e l l s  in v o lv e d  i n  t h e  i n f i l t r a t e  su rro u n d in g  th e  
tum our and  th e  v e n u le s  c o u ld  r e v e a l  b e t t e r  p r o g n o s t ic  in fo rm a t io n . In  
t h i s  r e v ie w , t h e  a u th o r  h a s  c i t e d  t h e  r e s u l t s  o f  th e  r e l a t i o n  b e tw een  
ly m p h o cy tic  i n f i l t r a t e  a n d  f i v e  y e a r  s u r v i v a l  i n  p a t i e n t s  w i t h  
squamous c e l l  c a r c in o m a  o f  t h e  u t e r i n e  c e r v i x .  I n  a  s e r i e s  o f  125 
p a t i e n t s  an  80 p e r  c e n t  o f  f i v e  y e a r  s u r v iv a l  was r e p o r te d  i n  p a t i e n t s  
w i th  m o d era te  t o  m arked ly m p h o c y tic  i n f i l t r a t i o n  i n  c o n t r a s t  t o  o n ly  
39 p e r  c e n t  o f  f i v e  y e a r  s u r v i v a l  i n  p a t i e n t s  l a c k i n g  ly m p h o c y t i c  
i n f i l t r a t e s .  S i m i l a r  r e s u l t s  w e re  d e m o n s t r a t e d  i n  a  c o m p r e h e n s iv e  
s tu d y  o f  718 p a t i e n t s  a n d  f i v e  y e a r  s u r v i v a l  o f  55 .6  p e r  c e n t  w as 
r e p o r te d  i n  p a t i e n t s  w i th  no  in f la m m a to ry  i n f i l t r a t e s  com pared t o  87.8 
p e r  c e n t  o f  f i v e  y e a r  s u r v i v a l  i n  p a t i e n t s  w i t h  h e a v y  in f l a m m a t o r y  
i n f i l t r a t e s .
In iriu n ah is to ch em ica l s t u d i e s  o f  i n f i l t r a t e  i n  c a n c e r  t i s s u e  
from  30 p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  o f  t h e  o r a l  c a v i t y  w e re  
c a r r i e d  o u t  by  H i r a t s u k a  e t  a l .  (1 9 8 4 ) . S u b p o p u la t i o n s  o f  t h e  
i n f i l t r a t i n g  ly m p h o c y te s  i n  c a n c e r  t i s s u e s  w e r e  i d e n t i f i e d  o n  
p a ra ff in -e m b e d d e d  s e c t i o n s  b y  a  m o d i f i e d  i n d i r e c t  im m u n o p e ro x id a s e  
te c h n iq u e . T hese  a u th o r s  found  t h a t  t h e  g ra d e  o f  T - c e l l  i n f i l t r a t i o n  
c o r r e l a t e d  w e l l  w i th  th e  s i z e  o f  t h e  tu m o u r and  w as s i g n i f i c a n t l y  m ore 
m arked i n  p a t i e n t s  w i t h o u t  c e r v i c a l  ly m p h  n o d e  m e t a s t a s e s  t h a n  i n  
th o s e  w i t h  ly m p h  n o d e  m e t a s t a s e s .  H i r a t s u k a  e t  a l .  (1984 ) a l s o
60
su g g e s te d  t h a t  T - c e l l s  m ig h t i n h i b i t  th e  d ev e lo p m en t and  s p re a d in g  o f  
th e  c a n c e r  c e l l s ,  and  t h a t  th e  T - c e l l  i n f i l t r a t e  c o r r e l a t e d  w i th  th e  
c l i n i c a l  c o u rs e  and  p ro g n o s is  o f  o r a l  c a n c e r  p a t i e n t s .
In  t h e  new  s y s te m  f o r  h i s t o l o g i c a l  m a l ig n a n c y  g r a d i n g  
p ro p o se d  by A n n ero th  e t  a l .  (1987) ly m p h o p lasm a cy tic  i n f i l t r a t i o n  a s  a  
p r o g n o s t ic  p a r a m e t e r  w as i n c l u d e d  a n d  w as c o n s i d e r e d  t o  r e f l e c t  t h e  
im m uno log ical r e a c t i o n  t o  t h e  n eo p lasm . T hese a u th o r s  s t a t e d  t h a t  th e  
o c c u rre n c e  o f  an  i n f i l t r a t i o n  o f  p la sm a  c e l l s  and  ly m p h o cy te s  i n  c lo s e  
r e l a t i o n  t o  in v a s iv e  n e o p la s t i c  c e l l s  s h o u ld  b e  c o n s id e re d  m arked i n  
g ra d e  1 ,  m o d e r a t e  i n  g r a d e  2 ,  a n d  s l i g h t  i n  g r a d e  3 . G r a d e  4 
r e p r e s e n t s  c a s e s  w here  no in f la m m a to ry  i n f i l t r a t e  i s  found .
1 . 5 . 7  P r o g n o stic  V alu es o f  Combined C lin ic a l and P a th o lo g ic a l 
Param eters
F o r  m any y e a r s  v a r i a t i o n s  o f  TNM s t a g i n g  s y s te m s  h a v e  b e e n  
u sed  on  sq u a m o u s  c e l l  c a r c in o m a s  o f  t h e  o r a l  c a v i t y  t o  c l i n i c a l l y  
p r e d i c t  t h e  l i k e l y  r e s p o n s e  t o  t h e r a p y  a n d  s u r v i v a l .  T h e  T 
d e s ig n a t io n  h a s  b e e n  fo u n d  t o  b e  a n  e s p e c i a l l y  r e l i a b l e  p r o g n o s t i c  
f a c t o r .  I n  e a r l y  c a s e s  o f  o r a l  sq u am o u s c e l l  c a r c in o m a s ,  h o w e v e r ,  
t h e r e  a r e  many p a t i e n t s  who d i e  d e s p i t e  th e  f a c t  t h a t  t h e i r  n eo p la sm s 
w ere  c o n s i d e r e d  c l i n i c a l l y  t o  b e  s t a g e  I  o r  I I  a n d  w e r e  t r e a t e d  
a c c o rd in g ly .  I n  s u c h  p a t i e n t s  a  c o m b in e d  a s s e s s m e n t  o f  c l i n i c a l  
s ta g in g  and  h i s to p a th o lo g ic a l  f e a t u r e s  o f  t h e  n eo p lasm  m ig h t s e r v e  a s  
a  m ore p r e c i s e  m easu re  f o r  p r e d i c t i n g  th e  ou tcom e and  f o r  d e te r m in in g  
t r e a tm e n t .
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T h ere  a r e  a  n u m b er o f  s t u d i e s  o f  sq u a m o u s  c e l l  c a r c in o m a s  
c o r r e l a t i n g  h i s t o l o g i c a l  m a lig n an cy  g r a d i n g  w i t h  d i f f e r e n t  c l i n i c a l  
p a ra m e te rs  s u c h  a s  c l i n i c a l  s t a g i n g ,  r e c u r r e n c e  a n d  p r o g n o s i s .  
R a p id is  e t  a l .  (1 9 7 7 )  w e r e  t h e  f i r s t  w ho c o m b in e d  w i t h  t h e  
c o n v e n tio n a l  TNM c l a s s i f i c a t i o n ,  p a r a m e t e r s  l i k e  s i t e  (S ) a n d  
p a th o lo g y  (P ). T hus a  s y s te m  STNMP w as d e v e lo p e d .  T h is  s y s te m  i s  
s a id  t o  b e  b e t t e r  t h a n  TNM a l o n e  i n  p r e d i c t i n g  p r o g n o s i s  i n  o r a l  
c a n c e r  p a t i e n t s .  C r is s m a n  e t  a l .  (1 9 8 4 ) e v a l u a t e d  c l i n i c a l  a n d  
h i s t o l o g i c a l  p a r a m e t e r s  t o  d e t e r m i n e  w h ic h  f a c t o r s  m ig h t  p r e d i c t  
p ro g n o s is  and  s u r v iv a l  i n  p a t i e n t s  w i th  c a rc in o m a  o f  t h e  o ro p h ary n x . 
I t  w as fo u n d  t h a t  i n  T2 a n d  T3 n e o p la s m s ,  b o t h  f r e q u e n c y  o f  m i t o s e s  
and  p a t t e r n  o f  in v a s io n  w ere  s t a t i s t i c a l l y  s i g n i f i c a n t  i n  p r e d i c t i n g  
w hich  p a t i e n t s  i n  th e s e  g ro u p s  w ould  d i e  o f  th e  d i s e a s e .  C rissm an  e t  
a l .  (1984 ) fo u n d  a l s o  t h a t  t h e  c l i n i c a l  p a r a m e t e r s  t h a t  d e t e r m i n e  
tum our s t a g e  w e re  t h e  m o s t  i m p o r t a n t  f a c t o r s  i n  p r e d i c t i n g  p a t i e n t  
outcom e, and  th e  a s s e s s m e n t  o f  p a t t e r n  o f  in v a s io n  w as an  a d d i t i o n a l  
in d e p e n d e n t v a r i a b l e .  I n  e v a l u a t i n g  T3 a n d  T4 c a r c in o m a s  t h e  
h i s t o l o g i c a l  p a ra m e te rs  fre q u e n c y  o f  m ito s e s  and  p a t t e r n  o f  in v a s io n  
w ere h ig h ly  s t a t i s t i c a l l y  s i g n i f i c a n t  i n  p r e d i c t i n g  s u r v iv a l .
Lund e t  a l .  (1975b) a p p l ie d  th e  m a lig n an cy  g ra d in g  sy s te m  t o  
p a t i e n t s  w i th  c a rc in o m a  o f  th e  to n g u e  and  t h e i r  r e s u l t s  s u g g e s te d  t h a t  
t h e  c l i n i c a l  TNM c l a s s i f i c a t i o n  su p p lem en ted  by  m ic r o s c o p ic a l  g ra d in g  
o f  t h e  p r im a r y  tu m o u r  c a n  f a c i l i t a t e  t h e  s e p a r a t i o n  o f  s p e c i a l  r i s k  
g ro u p s  i n  w h ich  r e g io n a l  lym ph node m e ta s ta s i s  may b e  e x p e c te d . T h is  
i s  a  f e a t u r e  t h a t  c o n se q u e n tly  le a d s  t o  a  p o o re r  p ro g n o s is .
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1 .6  MICROSCOPIC MARGINS OF RESECTED PRIMARY TUMOURS AND
PROGNOSIS
C arcinom as o f  t h e  h ead  and  n eck  a r e  o f t e n  t r e a t e d  by s u rg e ry ,  
r a d i a t i o n  o r  c o m b i n a t i o n s  o f  b o t h  m o d a l i t i e s  s o m e t i m e s  a l s o  
supp lem en ted  by  c h e m o th e r a p y .  M ost o f  t h e  o p e r a b l e  c a r c in o m a s  
how ever, a r e  b e s t  t r e a t e d  by r e s e c t i o n  o f  tum our. The p r o b a b i l i t y  o f  
o b ta in in g  a  c u r e  i s  b e l i e v e d  t o  b e  m uch h i g h e r  i f  t h e  tu m o u r  i s  
e x c is e d  c o m p le te ly . J e s s e  and  S u g a rb ak e r  (1976) s t a t e d  t h a t  f a i l u r e  
t o  e r a d i c a t e  t h e  c a n c e r  a t  t h e  p r im a ry  s i t e  re m a in s  t h e  l a r g e s t  r e a s o n  
f o r  p a t i e n t ' s  d e m is e .  T h e re  i s  no  w ay o f  b e in g  c e r t a i n  a t  a  g r o s s  
l e v e l  t h a t  m a l ig n a n t  c e l l s  d o  n o t  r e m a in  a t  t h e  r e s e c t i o n  m a r g in s  
fo llo w in g  s u rg e ry . T h e re fo re , th e  adequacy  o f  r e s e c t i o n  m a rg in s  m u st 
b e  d e te rm in e d  m ic r o s c o p ic a l ly .
Many i n v e s t i g a t o r s  have  a t te m p te d  t o  s tu d y  s u r g i c a l  m a rg in s  
and  t h e  c o r r e l a t i o n  o f  t h e s e  w i t h  r e c u r r e n c e s  a n d  c u r e  r a t e s .  I n  
p a t i e n t s  w i t h  sq u a m o u s  c e l l  c a r c in o m a  o f  t h e  s k i n ,  m a in ly  t h e  f a c e ,  
G la s s  a n d  P e r e z - M e s a  (1974 ) fo u n d  t h a t  i n  15 c a r c in o m a s  t e r m e d  
in a d e q u a te ly  e x c is e d  by th e  p a th o l o g i s t ,  a  r e c u r r e n c e  o f  a b o u t 50 p e r  
c e n t  w as o b se rv e d  w i th  su b seq u e n t m o r t a l i t y  o f  a b o u t  25 p e r  c e n t  from  
u n c o n tr o l le d  c a rc in o m a . These a u th o r s  a l s o  r e p o r te d  t h a t  r e - e x c i s io n  
fo llo w in g  p a t h o l o g i c a l  e x a m in a t io n  c o u ld  s i g n i f i c a n t l y  r e d u c e  t h e  
r e c u r r e n c e  r a t e  a s  w e l l  a s  th e  u l t i m a t e  m o r t a l i t y  r a t e .
I n  tw o  g ro u p s  o f  p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  o f  th e  
u p p e r  a e r o d i g e s t i v e  t r a c t  w i t h  s a m e  s t a g i n g ,  s a m e  s i t e  a n d  
d i s t r i b u t i o n ,  a n d  t h e  s a m e  m ode  o f  i n i t i a l  t r e a t m e n t  w ho h a d  
in a d e q u a te  s u r g i c a l  m a r g in s ,  L ee  (1 974 ) fo u n d  t h a t  t h e  tw o  y e a r
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s u r v iv a l  r a t e  w as 90 p e r  c e n t  f o r  th o s e  who w ere  im m e d ia te ly  s u b je c te d  
t o  r e - e x c i s i o n  c o m p a re d  t o  48 p e r  c e n t  f o r  s i m i l a r  c a s e s  n o t  
im m ed ia te ly  t r e a t e d .  H o w e v er, B a u e r  e t  a l .  (1 9 7 5 ) i n  t h e i r  s tu d y  o f  
t h e  s i g n i f i c a n c e  o f  p o s i t i v e  s u r g i c a l  m a r g in s  i n  p a t i e n t s  w i t h  
l a r y n g e a l  c a r c in o m a ,  f e l t  t h a t  o n ly  c o n s e r v a t i v e  m an a g e m e n t a n d  
a d e q u a te  f o l l o w - u p  f o r  s u c h  p a t i e n t s  w as n e c e s s a r y .  T h e se  a u t h o r s  
a l s o  s t a t e d  t h a t  im m e d ia te  t r e a t m e n t  w as n o t  r e q u i r e d  a s  i t  d i d  n o t  
in f lu e n c e  th e  ou tcom e o f  th e s e  p a t i e n t s  i n  t e r n s  o f  s u r v iv a l .  T h is  i s  
n o t  u n e x p e c te d  d u e  t o  t h e  p o s s i b i l i t y  t h a t  s m a l l  n u m b e rs  o f  c a n c e r  
c e l l s  l e f t  b e h in d  a t  th e  l o c a l  s i t e  w ere  d e a l t  w i th  q u i t e  a d e q u a te ly  
by th e  h o s t 's  d e fe n s e  m echan ism s. O th e r  p o s s i b i l i t y  w h ich  i s  e q u a l ly  
im p o r ta n t  i s  t h a t  ev en  w i th  g r o s s  tum our a t  t h e  m a rg in s  i n  some c a s e s ,  
th e  l a s t  c a n c e r  c e l l  m ig h t  h a v e  re m o v e d  a n d  t h a t  t h e  o n ly  c a n c e r  
a ro u n d  i s  t h a t  s e e n  i n  th e  m ic ro sc o p ic  s e c t io n s .  F u r th e rm o re , on  th e  
b a s i s  o f  s p e c im e n  e x a m in a t io n  i t  i s  n o t  p o s s i b l e  t o  p r e d i c t  w h ic h  
p a t i e n t s  w i t h  p o s i t i v e  m a r g in s  w i l l  d e v e lo p  r e c u r r e n c e  s i n c e  82 p e r  
c e n t  o f  p a t i e n t s  w i th  p o s i t i v e  m arg in s  i n  B auer e t  a l ' s  (1975) s e r i e s  
d id  n o t  d e v e lo p e d  r e c u r r e n c e s .
F o llo w in g  a n a l y s i s  o f  f a c t o r s  t h a t  w e re  t h o u g h t  t o  h a v e  a n  
in f lu e n c e  o n  t r e a t m e n t  f a i l u r e  a t  t h e  p r im a r y  s i t e  a n d  t h e  n e c k  i n  
p a t i e n t s  w i t h  o r a l  c a r c in o m a ,  S hah  e t  a l .  (1 9 7 6 ) s t a t e d  t h a t  a  
m a jo r i ty  o f  p a t i e n t s  w i t h  p a th o lo g y  r e p o r t s  s h o w in g  tu m o u r  a t  t h e  
m arg in s  o f  r e s e c t i o n  d e v e lo p e d  r e c u r r e n t  tum our l o c a l l y  a n d /o r  a t  t h e  
neck  ly m p h  n o d e s .  O u t o f  54 p a t i e n t s  w i t h  h i s t o l o g i c a l l y  p o s i t i v e  
m a rg in s , 42 r e c u r r e d  l o c a l l y  a n d /o r  a t  t h e  r e g io n a l  lym ph n o d es .
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The s i g n i f i c a n c e  o f  p o s i t i v e  h i s t o l o g i c a l  m a r g in s  i n  
s u r g i c a l l y  r e s e c t e d  sq u a m o u s  c e l l  c a r c in o m a  o f  t h e  o r a l  c a v i t y  w as 
s tu d ie d  b y  L o o s e r  e t  a l .  (1 9 7 8 ) . T h e s e  a u t h o r s  r e p o r t e d  t h a t  t h e r e  
was a  s i g n i f i c a n t  c o r r e l a t i o n  b e tw e e n  t h e  s u r g i c a l  m a r g in s  a n d  
r e c u r r e n c e  o f  t h e  l e s io n .  P a t i e n t s  w i th  p o s i t i v e  m a rg in s  had  a  h ig h e r  
r a t e  o f  l o c a l  r e c u r r e n c e  th a n  th o s e  w i th  n e g a t iv e  m arg in s  (71 v e r s u s  
32 p e r  c e n t )  w h ic h  r e f l e c t e d  a n  i n c r e a s e d  p o s s i b i l i t y  o f  p a t i e n t  
m o r t a l i ty .  How ever, L o o se r e t  a l .  (1978) a l s o  s t a t e d  t h a t  t h e  a b se n c e  
o f  m ic r o s c o p ic a l ly  p o s i t i v e  m a rg in s  d id  n o t  g u a ra n te e  l o c a l  c o n t r o l  o f  
tum our. C l e a r l y  t h i s  i s  i n  p a r t  a  f u n c t i o n  o f  how t h e  p a t h o l o g i s t  
sam p les t h e  m a rg in s . A lso  th e  p re s e n c e  o f  n e g a t iv e  m a rg in s  d id  n o t  i n  
any  way p r e d i c t  t h e  b i o lo g i c a l  b e h a v io u r  o f  t h e  tu m o u rs .
S c h o l l  e t  a l .  (1 986 ) s t u d i e d  f r o z e n  s e c t i o n s  o f  s u r g i c a l  
m arg in s  i n  p a t i e n t s  w i th  c a rc in o m a  o f  th e  to n g u e  and  c o r r e l a t e d  th e s e  
w i th  l o c a l  r e c u r r e n c e  a n d  s u r v i v a l  r a t e s .  T hey  fo u n d  t h a t  t h o s e  
p a t i e n t s  w i th  i n i t i a l l y  p o s i t i v e  m arg in s  who w ere  re n d e re d  n e g a t iv e  a t  
t h e  c o m p le tio n  o f  th e  p ro c e d u re  and  t r e a t e d  w i th  s u rg e ry  o n ly , had  a  
s i g n i f i c a n t l y  i n c r e a s e d  l o c a l  r e c u r r e n c e  a n d  r e d u c e d  s u r v i v a l  r a t e  
com pared w i th  p a t i e n t s  s i m i l a r l y  t r e a t e d  who had  i n i t i a l l y  n e g a t iv e  
m a rg in s .
As a  m a t t e r  o f  c o n t r o v e r s y  h o w e v e r ,  S l a u g h t e r  e t  a l .  (1 9 5 3 ) 
p ro p o se d  a  th e o r y  o f  f i e l d  c a n c e r iz a t i o n  w h ich  h o ld s  t h a t  a  m a jo r i ty  
o f  o r a l  sq u a m o u s  c a r c in o m a s  h a v e  m uch g r e a t e r  l i n e a r  e x t e n t  t h a n  
d e p th . T h e s e  a u t h o r s  a l s o  p o s t u l a t e d  t h a t  s u c h  t u m o u r s  h a d  
m ic r o s c o p ic a l ly  m u l t i c e n t r i c  o r i g i n s  w h ic h  g re w  i n d e p e n d e n t l y .  
A d d i t io n a l ly  th e y  p ro p o sed  t h a t  unknown c a rc in o g e n s  c a n  a l t e r  a n  a r e a  
o f  e p i t h e l i u m  g i v i n g  i t  t h e  p o t e n t i a l  t o  fo rm  m u l t i p l e  c a n c e r s .  I f
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t h i s  i s  t h e  c a s e ,  t h e  s i g n i f i c a n c e  o f  n e g a t i v e  m a r g in s  w o u ld  b eco m e 
l e s s  im p o r ta n t  i n  te rm s  o f  r e c u r r e n c e ,  s im p ly  b e c a u se  e i t h e r  w h a t lo o k  
a d e q u a te  r e s e c t i o n  m a rg in s  may b e  in a d e q u a te  due  t o  m ic ro s c o p ic  f o c i  
o f  c a rc in o m a  b e in g  l e f t  d i s t a n t  t o  th e  s i t e  o f  s u r g i c a l  r e s e c t i o n ,  o r  
t h e  r e c u r r e n c e  m ig h t  d e v e lo p  a t  t h e  sam e  f i e l d  s i n c e  i t  w o u ld  b e  
p r e c o n d i t io n e d  e p i th e l iu m .
1 .7  THICKNESS CF THE TUMOUR AND PROGNOSIS
M ost human c a rc in o m a s  ru n  a n  u n p r e d ic ta b le  c o u rs e  i n  te rm s  o f  
p ro g n o s is  a n d  s u r v i v a l  o f  t h e  p a t i e n t s .  The m a rk e d  v a r i a t i o n s  i n  
p ro g n o s is  a r e  p r o b a b ly  a  f u n c t i o n  o f  m any v a r i a b l e s ,  o n e  o f  w h ic h  i s  
t h e  s i z e  o f  t h e  tu m o u r .  A l th o u g h  t h e r e  i s  a  r o u g h ly  i n v e r s e  
r e l a t i o n s h i p  b e tw e e n  t h e  d i a m e t e r  o f  t h e  l e s i o n  a n d  s u r v i v a l ,  v e r y  
s m a ll  l e s i o n s  m ay r e c u r  a n d  m e t a s t a s i s e .  I n  c u ta n e o u s  m elan o m a 
B res lo w  (1970) s t a t e d  t h a t  one p o s s ib le  r e a s o n  f o r  l a c k  o f  r e l i a b i l i t y  
o f  tum our s i z e  i n  e s t im a t in g  p ro g n o s is  was p ro b a b ly  t h a t  c o n v e n tio n a l  
c o n s id e r a t io n  o f  s i z e  i s  i n  o n ly  tw o  d im e n s io n s  a n d  n e g l e c t s  tu m o u r  
volum e. C o n s i d e r i n g  t h e  t h i c k n e s s  o f  t h e  tu m o u r  i n  98 c u ta n e o u s  
m elanomas B reslo w  (1970) found t h a t  tum our th ic k n e s s  w as o f  v a lu e  i n  
a s s e s s in g  p ro g n o s is  a s  i t  was p o s s ib l e  t o  i d e n t i f y  a  good p ro g n o s is  o f  
45 p a t i e n t s  w i th  tu m o u rs  a t  d e p th  o f  in v a s io n  i n  s ta g e s  I I  o r  I I I  and  
a  th ic k n e s s  o f  0.76mm o r  l e s s ,  o n ly  one o f  whom d e v e lo p e d  r e c u r r e n c e  
o r  m e ta s ta s i s .
The p r o g n o s t i c  a n d  t h e r a p e u t i c  u s e  o f  m i c r o s t a g i n g  o f  
c u ta n e o u s  sq u a m o u s  c e l l  c a r c in o m a  o f  t h e  t r u n k  a n d  e x t r e m i t i e s  w as  
s tu d ie d  b y  F r ie d m a n  e t  a l .  (1 9 8 5 ). T h e s e  a u t h o r s  fo u n d  t h a t  t h e  
th ic k n e s s  a n d  l e v e l  o f  i n v a s i o n  o f  t h e s e  c a r c in o m a s  a p p e a r e d  t o
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r e p r e s e n t  im p o r ta n t  p r o g n o s t ic  f a c t o r s  and  may b e  r e l e v a n t  i n d i c a to r s  
f o r  w id e  r e s e c t i o n s  and  f o r  e l e c t i v e  node d i s s e c t i o n s .
In  s tu d y in g  p r o g n o s t ic  f a c t o r s  i n  squam ous c e l l  c a rc in o m a  o f  
lc w e r  l i p ,  F r i e r s o n  a n d  C o o p e r (1 986 ) c a r r i e d  o u t  a  c o m p a r is o n  o f  
h i s t o l o g i c  p a r a m e t e r s  b e tw e e n  tw o  g r o u p s  o f  p a t i e n t s ,  a  g r o u p  w i t h  
n e g a t iv e  c e r v i c a l  n o d e s  a n d  a n o t h e r  w i t h  n o d a l  m e t a s t a s e s .  T h e s e  
a u th o r s  found  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  b e tw e en  th e  mean 
th ic k n e s s  o f  p r im a ry  tu m o u rs  i n  t h e  tw o  g ro u p s . The mean th ic k n e s s  o f  
th e  p r im a ry  tu m o u rs  i n  th e  g ro u p  w i th  n e g a t iv e  nodes w as 2.5mm w h ereas  
f o r  th o s e  w i th  node m e ta s ta s i s  i t  w as 7.5mm.
T h ic k n e ss  o f  t h e  tu m o u r  a s  a  p r o g n o s t i c  p a r a m e t e r  h a s  b e e n  
s tu d ie d  r e c e n t l y  i n  p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  o f  t h e  o r a l  
c a v i ty .  S p i r o  e t  a l .  (1986 ) s t u d i e d  t h e  p r e d i c t i v e  v a l u e  o f  tu m o u r  
th ic k n e s s  i n  tu m o u rs  c o n f in e d  t o  to n g u e  and  f l o o r  o f  t h e  m outh i n  105 
p a t i e n t s  w i t h  n e g a t i v e  n o d e s .  A c c o rd in g  t o  t h e  t h i c k n e s s  o f  t h e  
tu m o u rs , t h r e e  g r o u p s  o f  p a t i e n t s  w e re  c o n s id e r e d .  T h o se  w i t h  l e s s  
th a n  3mm, 3 -8mm a n d  m ore  t h a n  8mm r e s p e c t i v e l y .  T h e i r  r e s u l t s  
i n d ic a te d  t h a t  th ic k n e s s  had th e  g r e a t e s t  im p a c t on  s u r v i v a l ,  a l th o u g h  
t h e  d i f f e r e n c e  b e tw e e n  t h e  p a t i e n t s  w i t h  p r im a r y  tu m o u r s  3-8mm  i n  
th ic k n e s s  a n d  t h o s e  w i t h  p r im a r y  tu m o u r s  t h a t  e x c e e d e d  8mm i n  
th ic k n e s s  w as  n o t  s i g n i f i c a n t .  T h e s e  a u t h o r s  a l s o  s t a t e d  t h a t ,  t h e  
r e s u l t s  h ad  s t r o n g ly  su g g e s te d  t h a t  t r e a tm e n t  f a i l u r e  and  s u r v iv a l  may 
depend  m ore on  tum our th ic k n e s s  th a n  on  c l i n i c a l  s ta g e .  The p ro g n o s is  
was e x c e l l e n t  i n  p a t i e n t s  w i t h  t h i n  o r a l  tu m o u r s ,  2mm o r  l e s s ,  e v e n  
when th e y  ex ceed  2cm i n  g r e a t e s t  s u r f a c e  d ia m e te r  (T2 and  T3).
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Moore e t  a l .  (1 986b ) s t u d i e d  tu m o u r  t h i c k n e s s  i n  sq u a m o u s  
c e l l  c a rc in o m a  o f  t h e  o r a l  c a v i t y ,  p harynx  and  la ry n x . T h e ir  r e s u l t s  
i n d ic a te d  t h a t  th ic k n e s s  and  d e p th  o f  in v a s io n  o f  t h e  tu m o u r seem ed t o  
r e p r e s e n t  i t s  a g g r e s s i v e n e s s  b o t h  b e c a u s e  o f  g o o d  c o r r e l a t i o n  w i t h  
s u r v iv a l  a n d  w i t h  r e g i o n a l  n o d e  m e t a s t a s i s ,  a n d  a l s o  f ro m  t h e  f a c t  
t h a t  tw o - th i r d s  o f  f a i l u r e s  i n  t h e i r  s e r i e s  w ere  a s s o c i a te d  w i th  l o c a l  
r e c u r r e n c e .  C o rre sp o n d in g  t o  th e  f o u r  c l i n i c a l  s ta g e s  o f  tum our s i z e  
(T ), t h e s e  a u t h o r s  s u g g e s t  a  s u b s t i t u t i o n  b y  t h i c k n e s s  o f  tu m o u r .  
Tumours w i t h  1 -6mm t o  c o r r e s p o n d  T 1 , 7 - 1 2mm a s  T 2 , 1 2 - 1 8mm a n d  m o re  
th a n  18mm a r e  d e s ig n a te d  T3 and  T4 r e s p e c t i v e ly .
Moore e t  a l .  (1986b) a l s o  s t a t e d  t h a t  th e  s i t e s  m o st s u i t a b l e  
f o r  th ic k n e s s  m easu rem en t a r e  th o s e  w i th  some s o f t  t i s s u e  b e n e a th  t h e  
m ucosa, s u c h  a s  f l o o r  o f  t h e  m o u th , to n g u e ,  b u c c a l  m u co sa  a n d  s o f t  
p a l a t e .  A n a to m ic a l  s i t e s  l i k e  h a r d  p a l a t e ,  g i n g i v a  a n d  r e t r o m o l a r  
t r i g o n e  seem  l e s s  a d a p ta b le  t o  th ic k n e s s  m easurem ent. T h is  i s  p ro b a b ly  
b e c a u s e  t h e s e  s i t e s  l a c k  s o f t  t i s s u e  b e n e a th  th e  m ucosa.
Tumour th ic k n e s s  h a s  b een  e v a lu a te d  a s  a  p r o g n o s t ic  p a ra m e te r  
i n  m ore hom ogeneous g ro u p s  o f  p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a s  
a r i s i n g  from  one a n a to m ic a l  s i t e  o f  o r a l  m ucosa. M o h it-T a b a ta b ia  e t  
a l .  (1986) s tu d ie d  a  s e r i e s  o f  84 p a t i e n t s  w i th  s ta g e  I  and  I I  tu m o u rs  
a r i s i n g  f ro m  t h e  m u co sa  o f  t h e  f l o o r  o f  m o u th . T h e s e  a u t h o r s  
c o n c lu d e d  t h a t  t h e  th ic k n e s s  o f  t h e  tu m o u r showed a  s t r o n g  c o r r e l a t i o n  
w ith  t h e  a p p e a ra n c e  o f  l a t e r  m e t a s ta s i s  i n  th e  n eck . L e ss  th a n  2 p e r  
c e n t  o f  p a t i e n t s  w i t h  t h e i r  tu m o u r  l e s s  t h a n  1 .5mm i n  t h i c k n e s s  
d e v e lo p e d  n o d a l  m e t a s t a s i s  d u r i n g  t h e  m ean  f o l l o w - u p  p e r i o d  o f  69 
m onths. On t h e  o t h e r  h a n d , t h i s  i n c i d e n c e  i n c r e a s e d  t o  33 p e r  c e n t
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when t h e  tu m o u r  w as  1 .6  t o  3.5mm i n  t h i c k n e s s  a n d  t o  60 p e r  c e n t  f o r  
th o s e  tu m o u rs  t h i c k e r  th a n  3.6mm. M oreover t h i s  was t r u e  r e g a r d le s s  
o f  t h e  tum our s i z e .
U r i s t  e t  a l .  (1 987 ) a n a ly s e d  p r o g n o s t i c  f a c t o r s  i n  89 
p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  a r i s i n g  from  th e  b u c c a l  m ucosa. 
Tumour t h i c k n e s s  w as o n e  o f  t h e  f a c t o r s  t h a t  w as e v a l u a t e d .  T h e s e  
a u th o r s  c o n c lu d e d  t h a t  a n a ly s i s  o f  s u r v iv a l  by tu m o u r th ic k n e s s  show ed 
a  s i g n i f i c a n t l y  w o rse  p ro g n o s is  f o r  tu m o u rs  w i th  a  th ic k n e s s  o f  6mm o r  
g r e a t e r  r e g a r d l e s s  o f  tu m o u r  s t a g e .  U r i s t  e t  a l .  (1 9 8 7 ) a l s o  a d d e d  
t h a t  m easu rem en t o f  tum our th ic k n e s s  sh o u ld  b e  in c lu d e d  i n  e s t im a t in g  
p r o g n o s is ,  p l a n n i n g  t h e r a p y  a n d  c o m p a r in g  r e s u l t s  i n  p a t i e n t s  w i t h  
squamous c e l l  c a rc in o m a  o f  th e  b u c c a l  m ucosa.
S h in g a k i e t  a l .  (1 9 8 8 )  w e r e  a b l e  t o  c o r r e l a t e  t u m o u r  
th ic k n e s s  w i th  th e  c e r v i c a l  node m e ta s ta s e s  i n  a  g ro u p  o f  57 p a t i e n t s  
w i th  squam ous c e l l  c a rc in o m a  a ro s e  a t  v a r io u s  s i t e s  o f  th e  m outh and  
o ro p h ary n x . T h e i r  r e s u l t s  sh o w ed  t h a t  tu m o u rs  w i t h  d e e p e r  s t r o m a l  
in v a s io n  h a d  a  h i g h e r  te n d e n c y  to w a r d s  ly m p h  n o d e  m e t a s t a s e s .  I n  
tum ours l e s s  t h a n  4mm t h i c k  o n ly  8 .3  p e r  c e n t  h a d  p o s i t i v e  n o d e s .  I n  
c o n t r a s t ,  w i th  tu m o u rs  4-8mm t h i c k  and  m ore th a n  8mm t h i c k ,  lym ph node 
m e ta s ta s i s  w as s h a r p l y  i n c r e a s e d  a n d  a m o u n te d  t o  3 5 .3  a n d  8 3 .3  p e r  
c e n t  r e s p e c t i v e l y .
I n  a  m o re  r e c e n t  a n d  t h e  o n l y  p r o s p e c t i v e  s tu d y  a t  T a ta  
M em orial H o s p i t a l  i n  I n d i a ,  F a k ih  e t  a l .  (1 9 8 9 ) f o u n d  t h a t  i n  t o n g u e ,  
tum our th ic k n e s s  o f  4mm w as a  d iv id in g  l i n e  f o r  s e p a r a t i o n  o f  p a t i e n t s  
w i th  and  w i th o u t  n o d a l m e ta s ta s i s  and  good and  p o o r  s u r v iv a l  a s  w e l l .  
O nly  24 p e r  c e n t  o f  p a t i e n t s  w i t h  tu m o u r  t h i c k n e s s  l e s s  t h a n  4mm
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d e v e lo p e d  n o d a l m e ta s ta s i s  i n  c o n t r a s t  t o  78 p e r  c e n t  o f  p a t i e n t s  w i th  
tum our t h i c k n e s s  g r e a t e r  t h a n  4mm. When t h e  s u r v i v a l  (m e d ia n  30 
m onths fo llo w -u p )  w as com pared  w i th  r e s p e c t  t o  a  tum our d e p th  o f  4mm, 
i t  w as found  t h a t  81 p e r  c e n t  o f  th o s e  w i th  tum our th ic k n e s s  l e s s  th a n  
4mm c o m p a re d  t o  o n ly  43 p e r  c e n t  f o r  t h o s e  w i t h  tu m o u r  t h i c k n e s s  
g r e a t e r  th a n  4mm w ere  a l i v e .
1 .8  HnOOOGICAL STATOS CF REGIONAL LYMPH NODES AND PROGNOSIS
1 .8 .1  H i s to l o g i c a l ly  C on firm ed  M e ta s ta s i s  i n  R e g io n a l lym ph Nodes
The p r o g n o s t i c  im p o r ta n c e  o f  c l i n i c a l  n o d a l  s t a t u s  i n  
p a t i e n t s  w i t h  sq u a m o u s  c e l l  c a r c in o m a  o f  t h e  o r a l  c a v i t y  h a s  b e e n  
d i s c u s s e d  e a r l i e r  i n  s e c t i o n  1 .4 .3 . H o w ev er, c l i n i c a l  e v a l u a t i o n  o f  
lymph nodes i s  n o t  a b s o lu te ly  r e l i a b l e  s in c e  many f a c t o r s  can  a f f e c t  
t h e  c r i t e r i a  t h a t  h a v e  b e e n  p u t  f o r w a r d  b y  c l i n i c i a n s  f o r  t h e  
e v a lu a t io n  o f  r e g i o n a l  ly m p h  n o d e  s t a t u s .  The c l i n i c a l  f e a t u r e s  o f  
lymph n o d e s  d o  n o t  a lw a y s  r e f l e c t  t h e  h i s t o l o g i c a l  f e a t u r e s .  Lymph 
n o d es o f  s m a l l  s i z e  may c o n ta in  m e t a s t a t i c  c a rc in o m a  w h i le  l a r g e  nodes 
may n o t .
Many i n v e s t i g a t o r s  h a v e  r e c o g n i s e d  t h e  f a c t  o f  f a l s e  
n e g a t iv e  ( c l i n i c a l l y  n e g a t iv e  b u t  h i s t o l o g i c a l l y  p o s i t i v e )  , and  f a l s e  
p o s i t i v e  ( c l i n i c a l l y  p o s i t i v e  b u t  h i s t o l o g i c a l l y  n e g a t i v e )  n o d e s .  
Sako e t  a l .  (1 9 6 4 ) ;  S p i r o  e t  a l .  (1 9 7 4 );  N oone e t  a l .  (1 9 7 4 );  M a r t i s  
e t  a l .  (1 9 7 9 ) a n d  A l i  e t  a l .  (1985 ) r e c o r d e d  f i g u r e s  v a r y i n g  b e tw e e n  
10-53  p e r  c e n t  f a l s e  p o s i t i v e  a n d  1 0 .8 -3 8 .1  p e r  c e n t  f a l s e  n e g a t i v e  
c l i n i c a l  e v a l u a t i o n .  B e c a u s e  o f  t h i s  m a g n i t u d e  o f  f a l s e  
i n t e r p r e t a t i o n ,  a t t e m p ts  t o  c o r r e l a t e  th e  h i s to lo g y  o f  r e g io n a l  lym ph 
nodes and  p ro g n o s is  i n  p a t i e n t s  w i th  o r a l  c a n c e r  hav e  b een  u n d e r ta k e n
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(Noone e t  a l . ,  1 9 7 4 ).
I t  h a s  b e e n  u n i v e r s a l l y  a c c e p t e d  t h a t  h i s t o l o g i c a l l y  
c o n firm e d  ly m p h  n o d e  in v o lv e m e n t  b y  c a r c in o m a  i s  a n  i m p o r t a n t  
p r o g n o s t ic  f a c t o r .  T he n u m b er o f  h i s t o l o g i c a l l y  p o s i t i v e  n o d e s  a n d  
t h e i r  l o c a t io n  i n  th e  neck  a l s o  c o r r e l a t e  w i th  p ro g n o s is  i n  p a t i e n t s  
w i th  o r a l  c a n c e r .  K a ln in s  e t  a l .  (1977 ) n o t i c e d  a  s h a r p  d e c r e a s e  i n  
f i v e  y e a r  s u r v iv a l  a s  th e  num ber o f  p o s i t i v e  nodes in c r e a s e d  and  th e y  
re c o rd e d  a  f i v e  y e a r  s u r v iv a l  o f  39 p e r  c e n t  i n  p a t i e n t s  w i th  a  s in g l e  
p o s i t i v e  node and  25 p e r  c e n t  i n  p a t i e n t s  w i th  tw o  p o s i t i v e  n o d es. I n  
108 p a t i e n t s  w i th  t h r e e  o r  m ore p o s i t i v e  nodes o n ly  11 p e r  c e n t  w ere  
a l i v e  f i v e  y e a r s  a f t e r  t r e a tm e n t .  S c h u l le r  e t  a l .  (1980) s t a t e d  t h a t  
t h e  s i n g l e  m ost im p o r ta n t  f e a t u r e  w h ich  a f f e c t s  t h e  p ro g n o s is  o f  o r a l  
c a n c e r  p a t i e n t s  se e m s  t o  b e  d o c u m e n ta t io n  o f  t h e  p r e s e n c e  o f  
m e t a s t a t i c  n o d a l  d i s e a s e  r a t h e r  t h a n  p a r t i c u l a r  f e a t u r e s ,  s u c h  a s  
num ber o r  s i z e ,  o f  th e  in v o lv e d  nodes.
The p r o g n o s i s  o f  p a t i e n t s  w i t h  o r a l  c a n c e r  h a s  b e e n  
e v a lu a te d  o n  t h e  b a s i s  o f  a n a to m ic a l  l o c a t i o n  o f  h i s t o l o g i c a l l y  
in v o lv e d  n o d es. The lo w e r  t h e  l e v e l  o f  l o c a t io n  i n  t h e  n e c k , t h e  w o rse  
t h e  p r o g n o s i s .  S p i r o  e t  a l .  (1 9 7 4 );  K a ln in s  e t  a l .  (1 9 7 7 ) a n d  
S c h u l le r  e t  a l .  (1980) s t a t e d  t h a t  t h e  p r o g n o s i s  w as d i r e c t l y  
in f lu e n c e d  by th e  l e v e l  o f  l o c a t io n  o f  t h e  in v o lv e d  n o d es. When su ch  
n o d es w e re  l o c a t e d  a t  t h e  l o w e s t  a n a t o m i c a l  l e v e l  i n  t h e  n e c k  t h e  
p ro g n o s is  w as t e r m in a l .  O th e r  h i s t o l o g i c a l  f e a t u r e s  o f  th e  in v o lv e d  
r e g io n a l  n o d es  w ere  s tu d ie d  an d  a  s i g n i f i c a n t  c o r r e l a t i o n  w as o b se rv e d  
b e tw een  som e o f  th e s e  f e a t u r e s  and  th e  outcom e o f  p a t i e n t s  i n  te rm s  o f  
s u r v iv a l .  T um our in v o lv e m e n t  o f  t h e  c a p s u l e  o f  a  n o d e  c a n  l e a d  t o
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e x t r a c a p s u la r  i n v a s i o n  o f  c a r c in o m a  a n d  o p e n  new  r o u t e s  f o r  s p r e a d  
th ro u g h  t h e  a d j a c e n t  s t r u c t u r e s  s u c h  a s  l o o s e  c o n n e c t i v e  t i s s u e  a n d  
b lo o d  v e s s e l s .  I n v a s i o n  o f  v e i n s  l e a d s  t o  d i s t a n t  m e t a s t a s i s  w h ic h  
d r a m a t ic a l ly  in f lu e n c e s  th e  p ro g n o s is  o f  o r a l  c a n c e r  p a t i e n t s .  Z o l le r  
e t  a l .  (1978 ) a n d  C a c h in  e t  a l .  (1979 ) s t a t e d  t h a t  e x t r a c a p s u l a r  
s p re a d  o f  c a r c in o m a  i n d i c a t e d  a  p o o r e r  p r o g n o s i s .  J o h n s o n  e t  a l .  
(1981) com m ented t h a t  a  s i g n i f i c a n t  d i f f e r e n c e  e x i s t e d  when com paring  
t h e  num bers o f  p a t i e n t s  w hose l e s i o n  showed no e x t r a c a p s u la r  s p re a d  
w i th  t h o s e  s h o w in g  e x t r a c a p s u l a r  s p r e a d .  Snow e t  a l .  (1 9 8 2 ) s t a t e d  
t h a t ,  am ong t h e  h i s t o l o g i c a l  p a r a m e t e r s  o f  i n v o lv e d  n o d e s  t h a t  
in f lu e n c e d  t h e  p ro g n o s is  o f  p a t i e n t s  w i th  o r a l  c a n c e r ,  e x t r a c a p s u la r  
s p re a d  w as t h e  s in g l e  m ost im p o r ta n t  f a c t o r .
As c a rc in o m a  o f  th e  o r a l  c a v i ty  h a s  a  te n d e n c y  t o  b re a c h  th e  
n o d a l c a p s u l e  a n d  s p r e a d  th r o u g h  t h e  a d j a c e n t  s o f t  t i s s u e s ,  t h i s  
f e a t u r e  h a s  a l s o  b e e n  s t u d i e d  a n d  c o r r e l a t e d  w i t h  t h e  l i k e l i h o o d  o f  
tum our r e c u r r e n c e .  S h a h  e t  a l .  (1 9 7 6 )  c o m m e n te d  t h a t  w h e n  
e x t r a c a p s u la r  o r  s o f t  t i s s u e  i n v o l v e m e n t  w a s  d e m o n s t r a t e d  
h i s t o l o g i c a l l y ,  a  s i g n i f i c a n t l y  h i g h e r  n u m b er o f  p a t i e n t s  d e v e lo p e d  
r e c u r r e n t  tu m o u r  i n  t h e  n e c k  . T h is  f i n d i n g  w as  c o n f i r m e d  b y  C a r t e r  
e t  a l .  (1 9 8 5 ) w ho s t a t e d  fro m  t h e i r  s tu d y  o n  s t a g e  I I I  & IV  o r a l  
c a n c e r  p a t i e n t s ,  t h a t  t h e  r e c u r r e n c e  r a t e  o n  t h e  i p s i l a t e r a l  s i d e  
w i th in  12 m o n th s  a f t e r  r a d i c a l  n e c k  d i s s e c t i o n  w as r e l a t e d  t o  t h e  
d e g re e  o f  c a p s u la r  in v o lv em en t. T hese a u th o r s  r e c o rd e d  t h a t  44 p e r  
c e n t  o f  p a t i e n t s  w i th  m ac ro sco p ic  e x t r a c a p s u la r  s p re a d  had  r e c u r r e n c e ,  
by  c o n t r a s t  w i th  th o s e  p a t i e n t s  w i th  m ic ro sc o p ic  e x t r a c a p s u la r  s p re a d  
i n  whom o n ly  25 p e r  c e n t  d e v e lo p e d  r e c u r re n c e .
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1 . 8 . 2  R e a c t iv ity  o f  R eg io n a l lym ph Nodes and P ro g n o sis
P a t i e n t s  t r e a t e d  f o r  o r a l  c a r c i n o m a  o f t e n  f o l l o w  a n  
u n p r e d ic ta b le  c o u rs e  i n  te rm s  o f  s u r v iv a l .  T h is  v a r i a b l e  re s p o n s e  may 
b e  d u e  t o  a n  i n t e r a c t i o n  b e tw een  th e  p a t i e n t  and  h i s  tum our p o s s ib ly  
m e d ia te d  th ro u g h  im m unolog ic  h o s t  d e fe n c e  m echanism s.
M o rp h o lo g ica l c h a n g e s  i n  ly m p h  n o d e s  d r a i n i n g  tu m o u r s  h a v e  
b e e n  d o c u m e n te d  i n  m any a n a t o m i c a l  s i t e s  i n v o lv e d  b y  c a r c in o m a ,  
p a r t i c u l a r l y  b r e a s t  c a n c e r ,  ( T s a k r a k l i d e s  e t  a l . ,  1 9 7 4 ) , c o l o r e c t a l  
c a rc in o m a , ( T s a k r a k l i d e s  e t  a l . ,  19 7 5 ) a n d  h e a d  a n d  n e c k  c a n c e r ,  
( B e r l in g e r  e t  a l . ,  1976 a n d  T a n n e r  e t  a l . ,  1 9 8 0 ) . T h e s e  a u t h o r s  
c o n c lu d e d  t h a t  p a t i e n t s  w h o se  ly m p h  n o d e s  d e m o n s t r a t e d  a c t i v e  
irn n u n o lo g ic a l r e s p o n s e s  i n  t h e  fo rm  o f  e x p a n d e d  i n n e r  c o r t e x  o r  
in c r e a s e d  n u m b er o f  g e r m i n a l  c e n t e r s  h a d  f i v e  y e a r  s u r v i v a l  r a t e s  
s i g n i f i c a n t l y  g r e a t e r  th a n  th o s e  p a t i e n t s  whose r e g io n a l  lym ph nodes 
shewed a n  u n s t im u la te d  p a t t e r n  o r  showed lym phocy te  d e p le t io n .
S in u s  h i s t i o c y t o s i s  i s  s a id  t o  b e  a n  immune d e fe n c e  m echanism  
o f  lym ph nodes s u b je c te d  t o  c e r t a i n  a n t ig e n s .  T h is  f e a t u r e  h a s  been  
s tu d ie d  a n d  c o r r e l a t e d  w i t h  t h e  r a t e  o f  s u r v i v a l  i n  p a t i e n t s  w i t h  
ca rc in o m a . B la c k  & S p e e r  (1958) s t a t e d  t h a t  s i n u s  h i s t i o c y t o s i s  i n  
r e g io n a l  ly m p h  n o d e s  d r a i n i n g  c a r c in o m a  o f  b r e a s t  w as a  f a v o u r a b l e  
p r o g n o s t ic  s ig n  and  a x i l l a r y  m e ta s ta s e s  w ere  l e s s  common i n  p a t i e n t s  
w i th  s in u s  h i s t i o c y t o s i s .
F r i e d e l l  e t  a l .  (1 9 7 4 ) a l s o  c o n c lu d e d  f ro m  t h e i r  s tu d y  o n  
r e g io n a l  ly m p h  n o d e s  o f  86 J a p a n e s e  c a s e s  o f  b r e a s t  c a n c e r  a n d  86 
B r i t i s h  c a s e s  o f  b r e a s t  c a n c e r  t h a t  s in u s  h i s t i o c y t o s i s  w as p r e s e n t  i n
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m ore t h a n  h a l f  o f  t h e  J a p a n e s e  c a s e s  a n d  w as r a r e  i n  B r i t i s h  c a s e s .  
T hese f in d in g s  w ere  c o r r e l a t e d  w i th  th e  f a c t  t h a t  b r e a s t  c a n c e r  ru n s  a  
l e s s  a g g r e s s iv e ly  m a lig n a n t  c o u rs e  i n  Jap an .
The m o rp h o lo g ic a l f e a t u r e s  o f  r e a c t i v e  r e g io n a l  lym ph nodes 
a s  p r o g n o s t ic  i n d i c a to r s  i n  p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  o f  
t h e  l a r y n x  a n d  h y p o p h a ry n x  w e re  s t u d i e d  by  B e n n e t t  e t  a l .  (1 9 7 1 ). 
T hese a u t h o r s  fo u n d  t h a t  o n ly  e x t e n s i v e  g e rm in a l  c e n t r e  h y p e rp la s ia  
was a  f a v o u ra b le  p ro g n o s t ic  s ig n . T h is  c o r r e l a t i o n  w as found  o n ly  i n  
th o s e  p a t i e n t s  w i th  p o s i t i v e  n o d es. None o f  th e  o t h e r  m o rp h o lo g ic a l 
f e a t u r e s  r e l a t e d  t o  ly m p h  n o d e  r e a c t i v i t y  s h o w e d  s i g n i f i c a n t  
c o r r e l a t i o n  w i th  p ro g n o s is .
R e g io n a l ly m ph  n o d e  r e s p o n s e s  an d  t h e  c o r r e l a t i o n  o f  t h i s  
w i th  p r o g n o s i s  i n  c a rc in o m a  o f  t h e  h e a d  a n d  n e c k  h a s  r e c e n t l y  b e e n  
s tu d ie d  b y  O r te g a  e t  a l .  (1 9 8 7 ). T h e se  a u t h o r s  r e p o r t e d  t h a t  t h e  
p r o p o r t io n  o f  p a t i e n t s  w i th  n o d a l m e ta s ta s e s  in c r e a s e d  p r o g r e s s iv e ly  
a s  t h e  r e s p o n s e  i n  r e g i o n a l  ly m ph  n o d e s  w as show n t o  b e  ly m p h o c y te  
p redom inance , g e r m i n a l  c e n t r e  h y p e r p l a s i a  a n d  n o n - s t i m u l a t e d  n o d e s  
r e s p e c t i v e ly .  T h is  w as a l s o  t r u e  f o r  p a t i e n t 's  s u r v iv a l .  The num ber 
o f  p a t i e n t s  s u rv iv in g  w ith  lym phocy te  p redom inance  nodes w as g r e a t e r  
th a n  t h a t  o f  p a t i e n t s  who show ed  g e r m i n a l  c e n t r e  h y p e r p l a s i a  o r  
u n s t im u la te d  lym ph nodes.
From an  o u ts ta n d in g  s tu d y  b a se d  on a  v e ry  hom ogeneous g ro u p  
o f  43 p a t i e n t s  w i th  squamous c e l l  c a rc in o m a  a r i s i n g  from  th e  f l o o r  o f  
th e  m outh, R ing  e t  a l .  (1985) d e m o n s tra te d  a  s t a t i s t i c a l l y  s i g n i f i c a n t  
p r o g n o s t ic  v a l u e  o f  t h e  r e g i o n a l  lym ph  n o d e  p a t t e r n s  o f  im m une 
re s p o n s e . T h e se  a u t h o r s  fo u n d  t h a t  p a t i e n t s  who sh o w ed  ly m p h o c y te
74
predom inance o r  s i n u s  h i s t i o c y t o s i s  p a t t e r n s  h a d  a  b e t t e r  p r o g n o s i s  
th a n  th o s e  w i th  e i t h e r  g e rm in a l c e n t r e  p redom inance  o r  an  u n s t im u la te d  
p a t t e r n .  P re v io u s ly ,  Noone e t  a l .  (1974) had  d e m o n s tra te d  t h a t  s in u s  
h i s t i o c y t o s i s  and f o l l i c u l a r  h y p e rp la s ia  i n  lym ph nodes d r a in in g  o r a l  
ca rc in o m a s u g g e s te d  a  m ore f a v o u ra b le  p ro g n o s is  in  th o s e  p a t i e n t s  w i th  
p o s i t i v e  lym ph  n o d e s  d u r in g  t h e  f i r s t  y e a r s  o f  f o l l o w - u p ,  b u t  h a d  no  
d e m o n s tra b le  e f f e c t  on o v e r a l l  f i v e  y e a r  s u r v iv a l .
1 .9  TREATMENT MODALITIES AND PROGNOSIS
U n t i l  th e  m id d le  o f  t h i s  c e n tu ry ,  i r r a d i a t i o n  o r  s u rg e ry  w ere  
c o n s id e re d  t o  be th e  o n ly  c h o ic e s  f o r  t h e  o n c o lo g is t  i n  th e  m anagem ent 
o f  head  and  n e c k  c a n c e r s .  Squamous c e l l  c a rc in o m a s  o f  th e  o r a l  c a v i ty  
w ere  t r e a t e d  e i t h e r  by  i r r a d i a t i o n  o r  by  s u r g i c a l  e x c i s i o n .  N eck 
d i s e a s e  w as t r e a t e d  by r a d i c a l  neck  d i s s e c t i o n  u n le s s  th e  nodes w ere  
u n r e s e c ta b le .  D u r in g  t h e  l a s t  tw o  d e c a d e s ,  a  f l e x i b l e  i n t e r p l a y  o f  
i r r a d i a t i o n  a n d  s u r g e r y  h a s  e v o lv e d .  T h e re  a r e  l e s i o n s  b e s t  t r e a t e d  
by  i r r a d i a t i o n  o r  by s u rg e ry  a lo n e . On th e  o th e r  hand t h e r e  a r e  o th e r  
l e s io n s  b e s t  t r e a t e d  by com bin ing  th e  tw o  m o d a l i t i e s .
L i t t l e  argum ent e x i s t s  a b o u t th e  t r e a tm e n t  p o l ic y  f o r  s ta g e  
I  a n d  I I  c a r c in o m a s  o f  t h e  h e a d  a n d  n e c k ,  a s  e i t h e r  s u r g e r y  o r  
r a d io th e r a p y  c a n  g i v e  a lm o s t  t h e  sam e r e s u l t s  i n  t e r m s  o f  s u r v i v a l .  
However, f o r  s t a g e  I I I  an d  IV c a r c in o m a s ,  m any c o n t r o v e r s i e s  e x i s t  
a b o u t t h e  a p p r o p r ia te  t r e a tm e n t  m o d a l i t i e s  and c o n s id e ra b ly  d i f f e r e n t  
r e s u l t s  have  been  o b ta in e d  by d i f f e r e n t  i n v e s t i g a t o r s .
D i f f e r e n t  p o l i c i e s  o f  t r e a t m e n t  h a v e  b e e n  a d o p t e d  i n  
d i f f e r e n t  c e n t r e s  f o r  p a t i e n t s  w i th  s ta g e  I I I  and  s ta g e  IV c a rc in o m a s .
C o n se q u e n tly , d e t a i l e d  co m p ariso n  b e tw een  th e  r e s u l t s  o b ta in e d  w ould  be
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m e a n in g le s s . I t  i s  p o s s i b l e ,  h o w e v e r , t o  r e v i e w  som e r e s u l t s  w h ic h  
hav e  b e e n  o b ta in e d  by d i f f e r e n t  w o rk e rs .
I n  a  s e r i e s  o f  p a t i e n t s  w i t h  tu m o u r s  a r i s i n g  f ro m  v a r i o u s  
s i t e s  i n  t h e  h e a d  a n d  n e c k  r e g i o n ,  t h e  s u p e r i o r i t y  o f  c o m b in e d  
th e ra p y  t o  e i t h e r  s u rg e ry  o r  r a d io th e r a p y  a lo n e  was n o te d  by B a rk e ly  
e t  a l .  (1 9 7 2 ) K ra u s e  e t  a l .  (1973) a n d  F l e t c h e r  a n d  J e s s e e  (1 9 7 7 ). 
F u r th e rm o re , K ra u s e  e t  a l .  (1 973 ) r e p o r t e d  t h a t  e x c e p t  f o r  c a r c in o m a  
o f  t h e  b u c c a l  m u c o sa , c o m b in e d  t h e r a p y  w as  s u p e r i o r .  The f i v e  y e a r  
s u r v iv a l  w as 76 p e r  c e n t  w i t h  c o m b in e d  t h e r a p y ,  45 p e r  c e n t  w i t h  
s u rg e r y  a lo n e  and  37 p e r  c e n t  w i th  r a d i a t i o n  th e ra p y .
Langdon e t  a l .  (1977) s t a t e d  t h a t  b e t t e r  r e s u l t s  i n  te rm s  o f  
s u r v i v a l  w e re  o b t a i n e d  w hen p r e o p e r a t i v e  r a d i a t i o n  w as a d o p te d .  
P a t i e n t s  who r e c e iv e d  p r e o p e r a t iv e  r a d i a t i o n  showed 32.5 p e r  c e n t  f i v e  
y e a r  s u r v i v a l ,  i n  c o n t r a s t ,  t h o s e  h a v in g  p o s t o p e r a t i v e  r a d i o t h e r a p y  
h ad  o n l y  25 p e r  c e n t  s h o w in g  f i v e  y e a r  s u r v i v a l .  The a d v a n c e d  s t a g e  
o f  tu m o u r s  i n  t h e  m a j o r i t y  o f  p a t i e n t s  in v o lv e d  i n  t h i s  s tu d y  m ig h t  
e x p la in  t h e  low  p e rc e n ta g e s  o f  f i v e  y e a r  s u r v iv a l .
On t h e  o t h e r  h an d  V a n d e n b ro u c k  e t  a l .  (1 9 7 7 ) ;  V ik ram  e t  a l .  
(1 9 8 0 ); R o b e r t s o n  e t  a l .  (1985) a n d  K ra m e r e t  a l .  (1 9 8 7 ) n o t i c e d  
b e t t e r  r e s u l t s  i n  te rm s  o f  s u r v iv a l  i n  p a t i e n t s  w i th  c a rc in o m a  o f  t h e  
h ead  a n d  n e c k  r e g i o n  w hen t h e y  w e re  t r e a t e d  b y  r a d i c a l  s u r g e r y  
fo llo w e d  by r a d i c a l  r a d io th e ra p y . R o b e r tso n  e t  a l .  (1985) s t a t e d  t h a t  
when r a d i c a l  s u rg e ry  fo llo w e d  by r a d i c a l  r a d io th e r a p y  w as a d o p te d  i n  
p a t i e n t s  w i th  advanced  squam ous c e l l  c a rc in o m a  o f  t h e  to n g u e  and  th o s e  
w ith  c a r c in o m a  o f  t h e  f l o o r  o f  t h e  m o u th , f i v e  y e a r  s u r v i v a l  w as  44 
p e r  c e n t  f o r  to n g u e  c a s e s  a n d  t h r e e  y e a r  s u r v i v a l  w a s  41 p e r  c e n t  i n
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c a s e s  w i th  f l o o r  o f  m outh c a rc in o m a . T hese a u th o r s  found  a l s o ,  when 
t r e a t i n g  s i m i l a r  l e s i o n s  by m in im a l s u rg e ry  p lu s  r a d i c a l  r a d io th e r a p y ,  
o n ly  f i v e  p e r  c e n t  o f  to n g u e  c a s e s  s u r v i v e d  f i v e  y e a r s ,  a n d  10 p e r  
c e n t  o f  f l o o r  o f  m outh c a s e s  s u rv iv e d  t h r e e  y e a r s .
D i f f e r e n t  v i e w s  h a v e  b e e n  d o c u m e n te d  i n  o t h e r  s e r i e s  
c o n c e rn in g  t r e a t m e n t  p o l i c y  f o r  p a t i e n t s  w i t h  c a r c in o m a  o f  t h e  h e a d  
and  n e c k  r e g i o n .  T re z  e t  a l .  (1 981 ) a n d  O 'B r ie n  e t  a l .  (1 986 ) 
r e p o r te d  t h a t  t h e r e  w as no d i f f e r e n c e  i n  f i v e  y e a r  s u r v iv a l  b e tw een  a  
g ro u p  o f  p a t i e n t s  who h a d  b e e n  t r e a t e d  b y  s u r g e r y  a l o n e ,  a n d  t h o s e  
t r e a t e d  by  c o m b in e d  t h e r a p y .  H o w ev er, a  g r o u p  o f  p a t i e n t s  who 
r e c e iv e d  p r e o p e r a t iv e  i r r a d i a t i o n  w as shown t o  h av e  a  lo w e r  in c id e n c e  
o f  l o c a l  r e c u r r e n c e s .
I n  c o n t r a s t ,  S c h u l l e r  e t  a l .  (1979) r e p o r t e d  a n  i n c r e a s e d  
s u r v iv a l  i n  p a t i e n t s  w i th  c a rc in o m a  o f  th e  head  and  neck  r e g io n  when 
o n ly  r a d i c a l  s u r g e r y  w as a d o p te d  c o m p a re d  t o  t h o s e  who r e c e i v e d  
com bined th e r a p y  in v o lv in g  p r e o p e r a t iv e  r a d io th e r a p y .
A t te n t io n  have  been  g iv e n  r e c e n t ly  t o  co m b in in g  chem o th erap y  
w i th  o t h e r  t r e a tm e n t  m o d a l i t i e s  i n  p a t i e n t s  w i th  in o p e r a b le  squam ous 
c e l l  c a r c in o m a  o f  t h e  h e a d  a n d  n e c k . A l - S a r r a f  e t  a l .  (1 9 8 7 ) s t a t e d  
t h a t  c o n c u r r e n t  u s e  o f  r a d io th e ra p y  and  ch em o th erap y  w i th  c is p la t in u m  
seem ed t o  b e  e f f e c t i v e  a n d  s a f e .  C l a v e l  e t  a l .  (1 9 8 7 )  t r i e d  
c o m b in a tio n  chem otherapy  i n  a  t o t a l  o f  185 p a t i e n t s  w i th  in o p e r a b le ,  
advanced  sq u a m o u s  c e l l  c a r c in o m a  o f  t h e  h e a d  a n d  n e c k  r e g i o n .  A 
co m b in a tio n  o f  m e t h o t r a x a t e ,  b l e o m y c i n e  a n d  v i n c r i s t i n e  w i t h  
c is p la t in u m  w as t r i e d  o n  a  g r o u p  o f  p a t i e n t s ,  w h e r e a s  i n  a n o t h e r  
g ro u p , c o m b in a t io n s  l a c k i n g  c i s p l a t i n u m  w e re  t r i e d .  A lth o u g h  no
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im p a c t on  u l t i m a t e  s u r v iv a l  was d e m o n s tra te d  t h e  r e s u l t s  u n d e r l in e d  
t h e  p o t e n t i a l  r o l e  o f  c is p la t in u m  i n  advanced  head  and  neck  c a rc in o m a  
and  a l s o  s u p p o r t e d  t h e  s u p e r i o r i t y  o f  c o m b in e d  c h e m o th e r a p y  o v e r  
s in g l e  a g e n t  t r e a tm e n t  f o r  su ch  c a s e s .
From th e  M em orial S lo a n -K e te r in g  C ancer C e n te r  V ikram  e t  a l .  
(1984a) r e p o r t e d  t h a t  f a i l u r e  a t  d i s t a n t  s i t e s  b eco m e a  p r o b le m  i n  
p a t i e n t s  w i t h  a d v a n c e d  b u t  o p e r a b l e  c a r c in o m a s  o f  t h e  h e a d  a n d  n e c k  
r e g io n s  who w e re  t r e a t e d  by  m u l t i m o d a l i t i e s .  T h e s e  a u t h o r s  h a v e  
s tu d ie d  r e t r o s p e c t i v e l y  114 p a t i e n t s  w i th  c l i n i c a l  s ta g e s  I I I  and  IV 
l e s i o n s .  T h e i r  r e s u l t s  sh o w ed  t h a t  20 p e r  c e n t  o f  t h e  p a t i e n t s  
d e v e lo p e d  d i s t a n t  m e ta s ta s i s  a s  a  f i r s t  s i t e  o f  f a i l u r e  w i th in  2 y e a r s  
a f t e r  t h e  s u r g e r y .  I t  w as fo u n d  t h a t  t h e  m o s t  s e n s i t i v e  p r o g n o s t i c  
i n d i c a t o r  f o r  d i s t a n t  m e t a s t a s i s  i s  t h e  p a t h o l o g i c  e x t e n t  o f  n o d a l  
m e ta s ta s i s  a t  neck  d i s s e c t i o n .  C a rr  and  Langdon (1989) s t a t e d  t h a t  i t  
seem s t h e  s u c c e s s f u l  l o c o r e g i o n a l  c o n t r o l  i n  t h e  t r e a t m e n t  o f  o r a l  
c a n c e r  h a s  b e e n  a c h ie v e d  a t  t h e  e x p e n s e  o f  a n  i n c r e a s e  i n  t h e  
o c c u r re n c e  o f  d i s t a n t  m e ta s ta s i s  and th e  em ergence  o f  seco n d  p r im a ry  
tu m o u rs . T h e s e  a u t h o r s  r e p o r t e d  a  1 4 .5  p e r  c e n t  o f  105 p a t i e n t s  
d e v e lo p e d  m u l t ip l e  p r im a r ie s  w i th in  an  a v e ra g e  p e r io d  o f  25.6 m onths 
a f t e r  t h e  d i a g n o s i s  o f  t h e  f i r s t  p r im a r y .  I t  s e e m s  l i k e l y  t h a t  e v e n  
i f  a  c u re  w ere  d is c o v e re d  f o r  o r a l  c a n c e r , t h e  a c tu a l  g a in  i n  s u r v iv a l  
w ould  b e  m o d e s t  d u e  t o  t h e  e m e rg e n c e  o f  s e c o n d  p r im a r y  tu m o u r s  i n  
o rg a n s  t h a t  c a r r y  a  p oo r p ro g n o s is  p a r t i c u l a r l y  lu n g  and  o e so p h a g e a l 
c a n c e r  (V ik ra m , 1 9 8 4 ).
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1 . 10  AIMS OF PRESENT STUDY
As n o te d  i n  t h e  p re c e d in g  re v ie w  tw o  o f  th e  m a jo r  p ro b le m s i n  
p a t i e n t s  w i th  o r a l  c a n c e r  a r e  lym ph node m e ta s ta s i s  and  r e c u r r e n c e  o f  
tum our f o l l o w i n g  t r e a t m e n t .  I f  i t  w e re  p o s s i b l e  t o  p r e d i c t  t h e  
l ik e l ih o o d  o f  t h e s e  p r o b le m s  i n  i n d i v i d u a l  c a s e s ,  t h i s  m ig h t  h e lp  by 
a llo w in g  t r e a tm e n t  t o  b e  m o d if ie d .
The f i r s t  p a r t  o f  t h e  s t u d y ,  r e p o r t e d  i n  C h a p te r  3 w as 
c o n c ern ed  w i th  th e  p r e d i c t i o n  o f  th e  p re s e n c e  o f  lym ph node m e ta s ta s i s  
from  e x a m i n a t i o n  o f  t h e  b io p s y  a n d  e x c i s i o n  s p e c im e n s  o f  p r im a r y  
tu m o u rs .
The s e c o n d  p a r t  o f  t h e  s t u d y ,  r e p o r t e d  i n  C h a p te r s  4 t o  7 , 
was c o n c e r n e d  w i t h  t h e  f o l l o w - u p  o f  p a t i e n t s  a f t e r  t r e a t m e n t  a n d  
exam ined w h e th e r  f e a t u r e s  e v i d e n t  a t  t h e  t im e  o f  t r e a t m e n t  w e re  
p r e d i c to r s  o f  l a t e r  ou tcom e. G e n e ra l d i s c u s s io n  and  c o n c lu s io n s  a r e  
p r e s e n te d  i n  C h a p te r  8 .
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CHAPTER 2
GENERAL MATERIAL AND METHODS
2.1 INlRCDOCnCN
An e s s e n t i a l  g o a l  o f  c l i n i c a l  c a n c e r  r e s e a r c h  i s  th e  c r e a t i o n  
o f  g u i d e l i n e s  f o r  g i v i n g  a  p r e - t h e r a p e u t i c  p r e d i c t i o n  o f  p r o g n o s i s  
w h ich  i s  a s  a c c u r a t e  a s  p o s s i b l e .  The a c h ie v e m e n t  o f  t h i s  g o a l  h a s  
b e in g  a t t e m p t e d  w o r ld w id e  w i t h  t h e  h e l p  o f  t h e  TNM c l a s s i f i c a t i o n  
sy s te m s .
D uring  p r a c t i c a l  u s e  o f  th e  TNM sy stem  in  many r e t r o s p e c t i v e  
s tu d i e s  o f  c a r c in o m a s  o f  t h e  o r a l  c a v i t y ,  t h e  c l a s s i f i c a t i o n s  w e re  
found  t o  b e  i n a d e q u a te  f o r  a c c u r a t e  p r e d i c t i o n  o f  t h e  p r o g n o s i s  i n  
te rm s  o f  s u r v i v a l ,  c u re  r a t e  and r e c u r re n c e s .
Many p a t i e n t s  w i th  o r a l  squam ous c e l l  c a rc in o m a s  d i e  in  s p i t e  
o f  r e c e i v i n g  t r e a t m e n t  a t  a n  e a r l y  s t a g e  o f  t h e  d i s e a s e .  I n  s u c h  
p a t i e n t s  a  c o m b in e d  a s s e s s m e n t  o f  t h e  c l i n i c a l  s t a g i n g  a n d  o f  
cy tom orpho logy  o f  t h e  neop lasm s m ig h t s e rv e  a s  a  m ore p r e c i s e  m easu re  
f o r  p r e d i c t i n g  th e  outcom e o f  th e  neo p lasm s and f o r  d e te rm in in g  t h e i r  
t r e a tm e n t .  T h e r e f o r e ,  t h e  p r e s e n t  s tu d y  w as d e s ig n e d  t o  a s s e s s  t h e  
p ro g n o s t ic  p o t e n t i a l  o f  h i s t o l o g i c a l  f a c t o r s  and  some c l i n i c a l  f a c t o r s  
i n  o r a l  sq u am o u s c e l l  c a r c in o m a s .  The r e s u l t s  o f  t h e s e  a n a l y s e s  
sh o u ld  f i n a l l y  le a d  t o  th e  d e f i n i t i a l  o f  p r o g n o s t ic  i n d i c a to r s  w h ich  
m ig h t b e  u s e a b l e  i n  c l i n i c a l  p r a c t i c e .  F o r  s u c h  s t u d i e s ,  w h ic h  
r e q u i r e  a n a l y s i s  o f  l a r g e  n u m b e rs  o f  f a c t o r s ,  i t  w as  f e l t  t h a t  i t  
w ould be  m o st c o n v e n ie n t t o  s t o r e  t h e  d a ta  on  c o m p u te r.
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A r e g u la r  fo llo w -u p  o f  p a t i e n t s  i s  n e c e s s a ry  f o r  m o n ito r in g  
o f  t h e  o u tc o m e  o f  tu m o u r s  i n  r e g a r d  t o  ly m p h  n o d e  m e t a s t a s i s ,  
r e c u r r e n c e s ,  th e  d e v e lo p m en t o f  second  p r im a ry  tu m o u rs , c u re  r a t e  and  
s u r v iv a l .  The q u e s t i o n s  a s k e d  f o r  t h i s  s tu d y  w e r e ,  f i r s t l y ,  w h e th e r  
i t  w ould  b e  p o s s ib l e  f o l lo w in g  th e  a s s e s s m e n t  o f  c e r t a i n  h i s t o l o g i c a l  
f e a t u r e s  on p r im a ry  tu m o u rs  t o  a c c u r a te ly  p r e d i c t  c e r v i c a l  lymph node 
m e ta s ta s i s  w h ich  i s  a  f e a t u r e  o f  g r e a t  im p o rta n c e  c o n c e rn in g  c u re  r a t e  
and  s u r v i v a l  i n  p a t i e n t s  w i t h  o r a l  c a r c in o m a s .  The s e c o n d  q u e s t i o n  
a sk ed  w as how a c c u r a t e l y  c u r e  r a t e  a n d  s u r v i v a l  c o u ld  b e  p r e d i c t e d  
fo llo w in g  a s s e s s m e n t  o f  c l i n i c a l  and h i s t o l o g i c a l  f e a t u r e s  o f  p r im a ry  
tu m o u rs .
2 .2  GBNHIAL MATERIALS AND METHODS
2 .2 .1  P a tie n t  S e le c t io n  fa r  Main Study
The O r a l  P a th o lo g y  U n i t  i n  G lasg o w  D e n ta l  H o s p i t a l  a n d  
S ch o o l, m a in ta in s  a  d i s e a s e  in d e x  o f  r e p o r te d  c a s e s .  From t h i s  i t  was 
p o s s ib le  t o  r e t r i e v e  th e  p a th o lo g y  num bers o f  c a s e s  d ia g n o se d  a s  o r a l  
squamous c e l l  c a rc in o m a s  t h a t  w ere  r e c e iv e d  and  r e p o r te d  b e tw een  1 s t  
J a n u a ry  1982 and  3 1 s t  December 1987. From th e  c a s e  num bers r e t r i e v e d ,  
i t  w as p o s s ib l e  t o  o b ta in  th e  p a th o lo g y  r e p o r t  fo rm  o f  e a c h  c a s e  and  
t h i s  p ro v id e d  th e  name o f  th e  p a t i e n t  and th e  h o s p i t a l  r e c o rd  num bers. 
H aving t h i s  i n f o r m a t i o n  i t  w as p o s s i b l e  t o  lo o k  a t  t h e  p a t i e n t  nam e 
in d e x , a s  f o r  e a c h  p a t i e n t  a  s e p a r a t e  c a r d  w i t h  a l l  t h e  r e l a t e d  
p a th o lo g y  r e p o r t  n u m b e rs  i s  m a i n t a i n e d .  T hus i t  w a s  p o s s i b l e  t o  
a c c e s s  a l l  t h e  p a th o lo g y  r e p o r t s  r e l a t e d  t o  in d iv id u a l  p a t i e n t s .
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Depending on a  p a r t i c u l a r  c a s e  and th e  s ta g e  a t  w h ich  i t  was 
r e f e r r e d ,  th e  r e p o r t  num bers i n  th e  c a rd  sy s tem  m ig h t in c lu d e  r e p o r t s  
o f  b io p sy , r e s e c t i o n ,  neck  d i s s e c t i o n  and r e c u r r e n c e  o r  o n ly  some o f  
t h e s e .
2 . 2 . 2  Coding th e  C ases A ccord ing t o  S i t e  o f  O rig in
I t  w as p la n n e d  t o  s tu d y  d i f f e r e n t  c l i n i c a l  and h i s t o l o g i c a l  
f a c t o r s  i n  r e l a t i o n  t o  p ro g n o s is  and outcom e o f  th e  p a t i e n t s .  I t  w as 
f e l t  t h a t  a s s e s s in g  th e s e  p a ra m e te rs  on a  r e a s o n a b le  num bers o f  c a s e s  
was r e q u i r e d  t o  g iv e  m e a n in g fu l s t a t i s t i c a l  r e s u l t s .
I n i t i a l l y  o n e  l a r g e  d a t a b a s e  f i l e  i n c l u d i n g  r e c o r d s  o f  a l l  
t h e  p a t i e n t s  w i t h  o r a l  sq u am o u s c e l l  c a r c in o m a  w as c r e a t e d .  A 
s e p a r a te  r e c o r d  w as  c r e a t e d  f o r  e a c h  p a t i e n t .  The b a s i c  p a t i e n t  
c l i n i c a l  d e t a i l s  w e re  o b t a i n e d  f ro m  t h e  p a th o lo g y  r e p o r t .  T h e s e  
in v o lv e d  d e t a i l s  l i k e  t h e  s e x ,  d a t e  o f  b i r t h ,  d a t e s  o f  s u r g e r y ,  t h e  
C o n s u lta n t  i n  c h a r g e  a n d  t h e  h o s p i t a l  r e c o r d  n u m b e rs . T h e s e  w e re  
re c o rd e d  and  s to r e d  in  th e  com pu ter u s in g  a  Dbase I I I  p lu s  program m e. 
A f i l e  o f  402 in d iv id u a l  p a t i e n t s  was c r e a te d .
F o r  s u c h  s t u d i e s  i t  w as f e l t  t h a t  i t  w o u ld  b e  r e a s o n a b l e  t o  
g ro u p  t o g e t h e r  c a s e s  t h a t  h ad  tu m o u rs  a r i s i n g  f ro m  s i m i l a r  w e l l -  
d e f in e d  i n t r a - o r a l  a n a to m ic a l  s i t e s .  T h e re fo re , th e  o r a l  c a v i ty  w as 
d iv id e d  i n t o  t e n  a n a to m ic a l  s i t e s  f o r  r e c o r d in g  th e  lo c a t io n s  o f  t h e  
tum ours. T h e se  w e re  to n g u e ,  f l o o r  o f  m o u th , c o m b in e d  to n g u e  p l u s  
f l o o r  o f  m outh , b u c c a l  m ucosa, lo w e r  a lv e o l a r  m ucosa, lo w e r  l i p ,  u p p e r  
a lv e o l a r  m u c o sa , r e t r o m o l a r  a r e a ,  p a l a t e  a n d  t h e  c o m p le x  s i t e  w h e re  
t h e  tu m o u r  w as  s o  e x t e n s i v e  t o  i n v o lv e  a l l  t o g e t h e r  t h e  a r e a  o f  
p o s t e r i o r  p a r t  o f  to n g u e , t o n s i l l a r  m ucosa, f a u c i a l  p i l l a r s ,  pharynx
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and s o f t  p a l a t e .  Code n u m b e rs  w e re  g iv e n  f o r  e a c h  i n d i v i d u a l  w e l l  
d e f in e d  a n a t o m i c a l  s i t e .  F o r  e x a m p le  c a s e s  w i t h  c a r c in o m a  o f  t h e  
to n g u e  w e re  c o d e d  1 , t h o s e  w i t h  f l o o r  o f  m o u th  tu m o u r  w e re  c o d e d  2 , 
code  3 was g iv e n  t o  c a s e s  w h ich  had  tum our in v o lv in g  to n g u e  p lu s  f l o o r  
o f  m o u th  a n d  s o  o n  f o r  e a c h  o f  t h e  t e n  a n a to m ic a l  i n t r a - o r a l  s i t e s .  
F o llo w in g  t h e  c o n s u l t a t i o n  o f  t h e  o r i g i n a l  p a th o lo g y  r e p o r t s  o f  t h e  
402 c a s e s ,  a  h u n d re d  a n d  f o u r  c a s e s  w e re  fo u n d  n o t  s u i t a b l e  t o  b e  
coded  f o r  t h e  a n a to m ic a l  s i t e s ,  hen ce  th e y  w ere  e x c lu d e d . F o r  v a r io u s  
r e a s o n s  t h e s e  c a s e s  w e re  e x c lu d e d .  F i r s t l y ,  som e o f  t h e  c a s e s  h a d  
ca rc in o m as a r i s i n g  o u tw i th  th e  o r a l  c a v i ty .  S eco n d ly , some c a s e s  had 
ca rc in o m a , b u t  n o t  o f  sq u am o u s c e l l  t y p e .  The t h i r d  r e a s o n  w as t h a t  
some c a s e s  h a d  r e c o r d s  o n ly  f o r  t h e  m e t a s t a t i c  tu m o u r  a n d  no  d a t a  
a v a i l a b l e  f o r  t h e  p r im a r y  tu m o u r .  I n  o t h e r  i n s t a n c e s ,  t h e  r e c o r d s  
a v a i l a b l e  w ere  o n ly  f o r  second  p r im a ry  o r  r e c u r r e n t  tu m o u rs , b u t  n o t  
f o r  f i r s t  p r im a r y  tu m o u r . F i n a l l y  i n  som e c a s e s  i t  w as fo u n d  t h a t  
th e y  w e re  a c t u a l l y  r e c e i v i n g  t r e a t m e n t  b e f o r e  1 s t  J a n u a r y  19 8 2 . 
A cco rd in g  t o  t h e  c o d e  g iv e n  f o r  t h e  r e m a in in g  298 c a s e s  i t  w as  
p o s s ib l e  t o  g ro u p  to g e th e r  c a s e s  w h ich  had tu m o u rs  a r i s i n g  from  w e l l -  
d e f in e d  s i t e s .  Hence, i t  becam e p o s s ib le  t o  e x t r a c t  s o r t e d  f i l e s  from  
t h e  i n i t i a l  l a r g e  f i l e  a c c o r d in g  t o  t h e  c o d e s  g i v e n  f o r  e a c h  
a n a to m ic a l  s i t e .  Thus th e  i n d iv id u a l  s o r t e d  f i l e s  sh o u ld  in c lu d e  o n ly  
r e c o r d s  o f  c a s e s  o f  squamous c e l l  c a rc in o m a s  t h a t  had tu m o u rs  a r i s i n g  
from  s i m i l a r  a n a to m ic a l  i n t r a - o r a l  s i t e s .  T a b le  2.1 su m m arise s  t h e  
num ber o f  c a s e s  f o r  e a c h  o f  t h e  i n d i v i d u a l  a n a t o m i c a l  i n t r a - o r a l  
s i t e s .  T he f i r s t  t h r e e  s i t e s ;  t h a t  i s  t h e  t o n g u e ,  f l o o r  o f  m o u th  a n d  
t h e  com bined to n g u e  p lu s  f l o o r  o f  m outh w ere  found  t o  hav e  th e  l a r g e s t  
num bers o f  c a s e s .  T h e re fo re , i t  w as d e c id e d  t o  r e s t r i c t  th e  s tu d y  t o
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t h e  c a s e s  o f  th e s e  t h r e e  s i t e s .
By t h e  m ean s  o f  c r e a t i n g  a d d i t i o n a l  f i l e s  a c c o r d in g  t o  t h e  
s i t e  o f  t h e  p r im a ry  tu m o u rs , th e  p ro c e s s  o f  a d d in g  m ore d a ta  r e l a t e d  
t o  e a ch  c a s e  d u r in g  th e  c o u rs e  o f  th e  s tu d y  and  th e  fo llo w -u p  becam e 
e a s i e r  and  m ore c o n v e n ie n t.
2 . 2 . 3  C lin ic a l D ata O btained from  P ath o logy  Forms
I t  w as  p o s s i b l e  t o  o b t a i n  b a s i c  d a t a  r e l a t e d  t o  e a c h  c a s e  
from  t h e  p a th o lo g y  r e q u e s t  f o rm s .  T h is  i n c l u d e d  t h e  s e x ,  d a t e  o f  
b i r t h ,  and  h o s p i t a l  r e c o r d  num bers. The s tu d y  was r e s t r i c t e d  t o  c a s e s  
t h a t  w e re  a d m i t t e d  a n d  t r e a t e d  i n  C a n n ie s b u r n  H o s p i t a l ,  G la sg o w , 
b e c a u se  i t  w as f e l t  t h a t  t h e  c a s e s  t r e a t e d  i n  t h i s  h o s p i t a l  h a d  b e e n  
s u b je c te d  t o  th e  same t r e a tm e n t  reg im en s . D epending on how e x te n s iv e  
t h e  tum our w as, t r e a tm e n t  w as m ost f r e q u e n t ly  by s u rg e ry  su p p lem en ted  
by r a d i c a l  r a d io th e r a p y  w i th in  6 w eeks p o s to p e r a t iv e ly .  C ases w h ich  
had  b een  t r e a t e d  e ls e w h e re  a p a r t  from  C an n iesb u rn  H o s p i ta l ,  w ere  n o t  
in c lu d e d  i n  th e  d e t a i l e d  s tu d y .
The m axim um  e x t e n s i o n  (T) o f  t h e  p r im a r y  tu m o u r s  a n d  t h e  
c l i n i c a l  s t a t u s  o f  th e  c e r v i c a l  nodes o f  t h e  in d iv id u a l  c a s e  w ere  a l s o  
o b ta in e d  from  th e  p a th o lo g y  r e q u e s t  fo rm s. In  c a s e s  w here  n o t  a l l  o f  
t h e s e  d a t a  w e re  c l e a r  on  t h e  p a th o lo g y  fo rm , r e f e r e n c e  w as  m ade t o  
p a t i e n t ' s  o r i g i n a l  h o s p i t a l  r e c o rd . T hese r e c o r d s  w ere  r e t r i e v e d  from  
t h e  r e c o r d  o f f i c e  o f  C ann iesbu rn  H o s p i ta l ,  G lasgow .
2 . 2 . 4  H is to lo g ic a l D ata O btained from  P ath o logy  R ep orts
The p a th o lo g y  r e p o r t s  o f  t h e  c a s e s  s e l e c t e d  f o r  t h e  s tu d y  
w ere  re v ie w e d  f o r  th e  h i s t o l o g i c a l  d a ta  on th e  p r im a ry  tum our and on
8 4
t h e  neck  d i s s e c t i o n  i f  i t  had been  p e rfo rm e d . C oncern ing  th e  p r im a ry  
tum ours , t h e  i n i t i a l  b io p s ie s  w ere  re v ie w e d  f o r  th e  ty p e s  o f  squam ous 
c e l l  c a r c in o m a s .  I f  t h e  r e p o r t  show ed  t h a t  t h e  tu m o u r  w as  a  
r e c u r r e n c e  o r  i t  w as o f  a  v e r ru c o u s  c a rc in o m a  ty p e , th e n  th e  c a s e  was 
e x c lu d e d  f ro m  t h e  s tu d y .  T h is  i s  b e c a u s e  i f  t h e  tu m o u r  w as a  
r e c u r r e n c e  t h a t  w o u ld  m ean i t  h a d  b e e n  p r e v i o u s l y  s u b j e c t e d  t o  
t r e a tm e n t .  T h e r e f o r e  s u c h  a  c a s e  w o u ld  n o t  m e e t  t h e  c r i t e r i o n  o f  
s e l e c t i n g  o n l y  c a s e s  w i t h  p r im a r y  tu m o u r s .  I n  c a s e s  o f  v e r r u c o u s  
ca rc in o m as o f  w h ic h  t h e r e  w e re  o n ly  a  fe w  c a s e s ,  on  t h e  o t h e r  h a n d , 
t h e  b i o l o g i c a l  d i f f e r e n c e  w i t h  a  g o o d  p r o g n o s i s  i n  c o n t r a s t  t o  t h e  
more a g g re s s iv e  n a tu r e  o f  squam ous c e l l  c a rc in o m a s , l e d  su ch  c a s e s  t o  
b e  e x c lu d e d .
In  c a s e s  w h ic h  h a d  u n d e r g o n e  n e c k  d i s s e c t i o n ,  t h e  
h i s t o l o g i c a l  s t a t u s  o f  c e r v i c a l  ly m ph  n o d e s  w as r e v ie w e d .  The 
f e a t u r e s  o f  t h e  n o d e s  i n c l u d e d  t h e  n u m b er o f  t h e  n o d e s  t h a t  h a d  b e e n  
sam pled f ro m  t h e  n e c k  d i s s e c t i o n  s p e c im e n . T h e s e  w e re  r e c o r d e d  
a c c o rd in g  t o  th e  a n a to m ic a l  l o c a t io n  w i th in  th e  n eck . The a n a to m ic a l  
l o c a t io n s  o f  t h e  neck  w ere  su b m e n ta l, su b m a n d ib u la r , j u g u l o - d i g a s t r i c ,  
u p p e r  d e e p  c e r v i c a l ,  lo w e r  d e e p  c e r v i c a l  a n d  t h e  p o s t e r i o r  c e r v i c a l  
t r i a n g l e .
G e n e ra lly  t h e  f e a t u r e s  o f  t h e  ly m p h  n o d e s  r e v ie w e d  w e re  t h e  
h i s t o l o g i c a l  s t a t u s  o f  th e  lymph nodes f o r  m e ta s ta s e s .
When th e  node w as p o s i t i v e  f o r  
m e ta s ta s e s ,  i t  w as n o te d  w h e th e r  t h e  m e ta s ta s i s  w as e x t r a c a p s u la r  o r  
was c o n ta i n e d  o n ly  w i t h i n  t h e  n o d e . T he n u m b e rs  a n d  t h e  a n a to m ic a l  
l o c a t io n s  o f  t h e  n o d e s  t h a t  c o n t a i n e d  s e c o n d a r y  t u m o u r s  w e r e
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p a r t i c u l a r l y  s tu d ie d  and  th e  d a ta  re c o rd e d .
O c c a s io n a lly ,  t h e  ly m p h  n o d e  f e a t u r e s  w e r e  n o t  c l e a r l y  
i n d ic a te d  i n  th e  p a th o lo g y  r e p o r t s .  T h is  was m a in ly  due  t o  a  g ro u p  o f  
n odes i n  a  p a r t i c u l a r  a n a to m ic a l  a r e a  i n  th e  neck  b e in g  c l i n i c a l l y  and 
h i s t o l o g i c a l l y  m a tte d  t o g e th e r  b e c a u se  o f  t h e i r  e x te n s iv e  in v o lv e m e n t 
w i th  se co n d a ry  tu m o u r. In  su ch  c a s e s  t h e r e f o r e ,  t h e r e  was a  p rob lem  
i n  a s s e s s i n g  t h e  n o d a l  f e a t u r e s ,  l i k e  n u m b er a n d  t h e  e x t e n s i o n  o f  
m e ta s ta s i s .  R e -e x a m in a tio n  o f  th e  h i s t o l o g i c a l  s e c t i o n s  o f  th e  neck  
d i s s e c t i o n  s p e c im e n s  f o r  s u c h  c a s e s  w as m a n d a to ry  t o  r e - a s s e s s  t h e  
lymph node f e a t u r e s  o f  th e  num ber and  th e  e x te n s io n  o f  m e ta s ta s i s .
2 .3  MATERIAL SELECTED FOR EVALUATING MITOTIC PHASE DISTRIBUTION
2 .3 .1  G eneral C o n sid era tio n s
A sp e c ts  o f  m i t o s i s  f o r m  so m e  o f  t h e  c r i t e r i a  f o r  t h e  
d ia g n o s is  o f  e p i t h e l i a l  d y s p la s ia  and m alig n an cy  i n  v a r io u s  e p i t h e l i a l  
l i n i n g s  o f  t h e  b o d y . T h e re  i s  d i f f i c u l t y  i n  e v a l u a t i n g  m i t o s i s ,  
b e c a u se  d i v i d i n g  c e l l s  c a n  b e  fo u n d  i n  n o r m a l ,  b e n ig n  a n d  m a l ig n a n t  
l e s i o n s  o f  o r a l  e p i t h e l i u m .  T h e re  a r e  no  s t a n d a r d i z e d  m i t o t i c  
p a ra m e te rs  t h a t  d i s t i n g u i s h  one l e s io n  from  a n o th e r .
M ito t ic  f ig u r e s  i n  h is to p a th o lo g y  s e c t io n s  a r e  i n t e r p r e t e d  a s  
c e l l s  u n d e r g o i n g  d i v i s i o n ,  a n d  t h u s  i n d i c a t i v e  o f  c e l l u l a r  
p r o l i f e r a t i o n .  I t  i s  g e n e ra l ly  a c c e p te d  t h a t  i n  m a lig n a n t  n e o p la s t i c  
l e s io n s  t h e  n u m b er o f  c e l l s  e n t e r i n g  m i t o s i s  i s  m o re  t h a n  i n  t h e  
c e l l s  o f  t h e  c o r r e s p o n d in g  n o r m a l  o r  b e n ig n  n e o p l a s t i c  t i s s u e s .  
M i to t ic  f i g u r e s  se en  in  h i s to lo g y  s e c t io n s  can  b e  c a te g o r i s e d  i n  one  
o f  f o u r  m i t o t i c  p h a ses . T hese a r e  p ro m e tap h a se , w here  t h e  n u c le i  a r e
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s ta in e d  d a rk e r  th a n  n o rm a l and i n  w h ich  th e r e  i s  l o s s  a t  l e a s t  p a r t  o f  
th e  n u c le a r  m em brane a l lo w in g  th e  r e c o g n i t io n  o f  th e  knobb ly  o u t l i n e  
o f  o n e  o r  m o re  i n d i v i d u a l  c h ro m o so m e s . The n e x t  m i t o t i c  p h a s e  i s  
m etap h ase  i n  w h ic h  t h e  c h ro m o so m e s  a r e  a l i g n e d  i n t o  t h e  e lo n g a t e d  
m etap h ase  p l a t e .  A n a p h a se  w h ic h  i s  t h e  t h i r d  m i t o t i c  p h a s e  i s  
c h a r a c te r iz e d  by  c h r o m a t id  s e p a r a t i o n  a n d  m i g r a t i o n  aw ay  f ro m  t h e  
m etap h ase  p l a t e .  The l a s t  p h a s e  o f  t h e  m i t o t i c  p r o c e s s  i s  t e l o p h a s e  
i n  w h ic h  t h e  tw o  d a u g h te r  n u c l e i  fo rm  a n d  t h e  c e l l s  s e p a r a t e .  The 
q u e s t io n  a s k e d  i n  t h i s  s t u d y  w a s  w h e t h e r  t h e  m i t o t i c  p h a s e  
d i s t r i b u t i o n ,  t h a t  i s  t h e  p r o p o r t i o n s  o f  m i t o s e s  i n  t h e  f o u r  p h a s e s ,  
e v a lu a te d  o n  t h e  o r i g i n a l  b io p s y  o f  p r im a r y  o r a l  sq u am o u s c e l l  
ca rc in o m as c o u ld  c o n t r ib u te  t o  th e  p r e d i c t i o n  o f  ou tcom e o f  p a t i e n t s  
i n  te rm s  o f  n o d a l m e ta s ta s i s ,  r e c u r r e n c e s ,  c u re  r a t e  and  s u r v iv a l .
2 . 3 . 2  C r ite r ia  fo r  M a ter ia l S e le c t io n
P a r t  o f  t h e  d a t a  o b t a i n e d  f ro m  t h e  c a s e s  s e l e c t e d  f o r  t h e  
m ain  s tu d y  a s  d i s c u s s e d  i n  t h e  e a r l i e r  s e c t i o n s  o f  t h i s  C h a p te r ,  w as 
b io p sy  s t a t u s  o f  p a r t i c u l a r  c a s e s . C ases t h a t  had  p r im a ry  c a rc in o m a s  
w h ich  a r o s e  f ro m  m u co sa  o f  t h e  to n g u e ,  f l o o r  o f  t h e  m o u th  o r  f ro m  a  
c o m b in a tio n  o f  t h e s e  tw o  s i t e s ;  to n g u e  p l u s  f l o o r  o f  m o u th , w e re  
rev ie w e d  t o  s e e  w h e th e r  t h e y  h a d  b io p s y  s p e c im e n s  d i a g n o s e d  i n  t h e  
O ra l  P a th o lo g y  U n it.
S e le c t io n  w as r e s t r i c t e d  t o  t h o s e  c a s e s  i n  w h ic h  a n  i n i t i a l  
b io p sy  had  been  s u b m itte d  f o r  h i s t o l o g i c a l  i n t e r p r e t a t i o n .  T h is  w as 
done t o  e x c lu d e  r e c u r r e n t  c a s e s  t h a t  h a d  b e e n  t r e a t e d  o n c e  by  a n y  
means i n  o r d e r  t o  a v o id  w hat e f f e c t s  t h e  t r e a tm e n t  m ig h t have  had  on  
th e  sp e c im en s . The c r i t e r i a  f o r  s e l e c t i o n  o f  t h e  c a s e s  w ere  t h a t  th e
8 7
c a s e  s h o u ld  h a v e  b e e n  t r e a t e d  i n  C a n n ie s b u r n  H o s p i t a l ,  G la s g o w , a n d  
have  r e s e c t i o n  sp ec im en  o f  t h e  p r im a ry  tum our p r e f e r a b ly  su p p lem en ted  
w ith  n e c k  d i s s e c t i o n .  C a s e s  w h ic h  h a d  n e c k  d i s s e c t i o n s  w e re  
p a r t i c u l a r l y  s e l e c t e d  b e c a u s e  p a r t  o f  t h e  s tu d y  w as  p la n n e d  t o  
c o r r e l a t e  t h e  m i t o t i c  p h ase  d i s t r i b u t i o n  in  t h e  o r i g i n a l  b io p sy , w i th  
t h e  h i s t o l o g i c a l  s t a t u s  o f  c e r v i c a l  n o d e s .  The h i s t o l o g y  s l i d e s  o f  
t h e  b io p s y  s h o u ld  show  a n  u n e q u iv o c a l  i n v a s i o n  o f  sq u am o u s c e l l  
ca rc in o m a w i th in  t h e  c o n n e c t iv e  t i s s u e  u n d e rn e a th  th e  s u r f a c e  m ucosa. 
A n o th er c r i t e r i o n  w as t h a t  t h e r e  s h o u ld  b e  e n o u g h  t i s s u e  m a t e r i a l  
re m a in in g  i n  t h e  p a r a f f i n  b lo c k s  o f  t h e  c a s e s ,  f o r  f u r t h e r  s e c t io n s  t o  
b e  p re p a re d . C ases w h ich  f u l f i l l e d  th e s e  c r i t e r i a  fo rm ed  th e  m a te r i a l  
on  w h ich  th e  s tu d y  w as c a r r i e d  o u t .
2 . 3 . 3  P rep a ra tio n  o f  H is to lo g ic a l S e c tio n s
The h i s t o l o g i c a l  s e c t i o n s  o f  t h e  b io p s y  s p e c im e n s  o f  t h e  
c a s e s  s e l e c t e d  f o r  t h e  s tu d y  w e re  r e t r i e v e d  f ro m  t h e  f i l e s  o f  t h e  
d e p a rtm e n t. T h e s e  s e c t i o n s  w e r e  r e - e x a m i n e d  t o  c o n f i r m  t h e  
s u i t a b i l i t y  o f  th e  t i s s u e  sam p le  f o r  th e  s tu d y . The o r i g i n a l  p a r a f f i n  
b lo c k s  o f  t h e  s e l e c t e d  c a s e s  w e re  r e t r i e v e d  f ro m  t h e  f i l e s  f o r  
r e c u t t i n g .
The r e q u i r e m e n t s  o f  t h e  h i s t o l o g i c a l  t e c h n i q u e s  t o  m ake 
m ito s e s  m o re  e a s i l y  r e c o g n i s a b l e  w e re  d e s c r i b e d  i n  t h e  s t u d i e s  o f  
m i t o t i c  p h ase  d i s t r i b u t i o n  i n  o r a l  m ucosa l h y p e r p la s ia  and n e o p la s ia  
by  O jo  (1 9 8 5 ) . T h is  e n t a i l e d  t h e  u s e  o f  d i f f e r e n t  h a e m a to x y l i n  d y e s  
t o  b r i n g  o u t  m i t o t i c  f i g u r e s  c l e a r l y  i n  t h e  s e c t i o n s .  The u s e  o f  
d i f f e r e n t  s e c t i o n  t h i c k n e s s e s  t o  d i s p l a y  t h e  b e s t  m o r p h o lo g ic a l  
f e a t u r e s  o f  m i t o s i s  w as a l s o  e x a m in e d . O jo  (1 9 8 5 ) fo u n d  t h a t  a
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s e c t io n  th ic k n e s s  o f  5jUm and s t a i n in g  w i th  H a r r i s 's  h a e m a to x y lin  and 
one  p e r  c e n t  e o s in  gave  th e  o p t im a l  p r e p a r a t io n  f o r  i d e n t i f i c a t i o n  o f  
m i t o t i c  f i g u r e s .
I t  was p la n n e d  i n  t h i s  s tu d y  t o  c o u n t 100 a p p a re n t ly  n o rm al 
lo o k in g  m i t o t i c  f i g u r e s  i n  e a c h  c a s e .  T h is  n u m b er w as s e l e c t e d  i n  
o r d e r  t o  h a v e  t h e  e x a c t  p e r c e n ta g e  o f  t h e  f r e q u e c y  o f  e a c h  m i t o t i c  
p h a se . I t  w as f e l t  t h a t  a  s in g l e  s e c t io n  m ig h t n o t  b e  s u f f i c i e n t  f o r  
c o u n tin g  100 m i t o t i c  f i g u r e s  i n  som e c a s e s ,  a n d  t h a t  e x t r a  s e c t i o n s  
sh o u ld  b e  p re p a re d .
O c c a s io n a lly  i n  h i s t o l o g i c a l  s e c t i o n s ,  o n ly  p a r t  o f  t h e  
m i t o t i c  f i g u r e  i s  r e v e a l e d  a n d  i n  s u c h  i n s t a n c e s  i t  c a n  b e  d i f f i c u l t  
t o  r e c o g n i s e  t h e  m i t o t i c  p h a s e .  To o v e rc o m e  s u c h  p r o b le m s  a  s h o r t  
r ib b o n  o f  t h r e e  s e r i a l  s e c t io n s  can  b e  u se d . The m ain  a n a ly s i s  c a n  b e  
u n d e r ta k e n  o n  t h e  m id d le  s e c t i o n  a n d  i n  c a s e s  o f  d o u b t  i t  i s  t h e n  
p o s s ib l e  t o  exam ine  th e  a d ja c e n t  s e r i a l  s e c t io n s  i n  o r d e r  t o  c l a r i f y  
t h e  m i t o t i c  p h a se .
The p r i n c i p l e  o f  m i t o t i c  c o u n tin g  i n  t h i s  s tu d y  r e q u i r e s  t h a t  
t h e  in d iv id u a l  m i t o t i c  f ig u r e  i s  o n ly  c o u n te d  once . T h e re fo re , i t  w as 
th o u g h t  t h a t  f o r  p r e p a r i n g  e x t r a  s e c t i o n s ,  som e s e c t i o n s  h a d  t o  b e  
d is c a r d e d  i n  b e tw een  th e  s e c t io n s  t o  b e  m ounted on th e  s l i d e s .  Thus, 
e i g h t  s e c t i o n s  w e re  d i s c a r d e d  i n  b e tw e e n  t h e  t h r e e  s h o r t  r i b b o n  o f  
s e r i a l  s e c t i o n s  p re p a re d .
2 . 3 . 4  D e lin e a tio n  o f  P hases o f  Normal M ito s is
The p ro c e s s  o f  c e l l  d i v i s i o n  i s  p ro b a b ly  a  c o n tin u o u s  p ro c e s s  
w h ich  h a s  been  a r t i f i c i a l l y  d iv id e d  i n t o  th e  f o u r  r e c o g n is a b le  p h a ses
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o f  m i t o s i s .  O jo  a n d  M acD onald  (1988 ) d i s c u s s e d  t h e  p ro b le m  o f  
d e f in in g  t h e  t r a n s i t i o n  p o i n t s  o f  o n e  p h a s e  t o  t h e  n e x t .  T hey  
u t i l i s e d  p h o t o g r a p h i c  s t a n d a r d s  a g a i n s t  w h ic h  t h e  m i t o s i s  t o  b e  
c a te g o r i s e d  c o u ld  b e  c o m p a re d . T he sam e  p r i n c i p l e s  w e re  u s e d  i n  t h e  
p r e s e n t  s tu d y  a s  show n  i n  F ig .  2 .1 . The t e x t b o o k  d e s c r i p t i o n  o f  
m i to s i s  s t a r t s  w i th  p ro p h a se , m e ta p h ase , an ap h ase  and te lo p h a s e .  The 
p ro p h a se  a c t u a l l y  i s  n o t  i d e n t i f i a b l e  on  c o n v e n t i o n a l  h i s t o l o g i c a l  
s e c t i o n s .  T h e r e f o r e ,  t h e  p r o m e ta p h a s e  w h ic h  i s  i d e n t i f i a b l e  o n  
h i s t o l o g i c a l  s e c t i o n s  was c o n s id e re d  th e  f i r s t  p h ase  o f  c e l l  d iv i s io n .
2 . 3 . 5  D e lin e a tio n  o f  Abnormal M ito ses
On s im p l e  h a e m a to x y l in  a n d  e o s i n  s t a i n e d  h i s t o l o g i c a l  
s e c t i o n s ,  t h e  a b n o rm a l  m i t o s e s  a r e  m o s t  e a s i l y  r e c o g n i s e d  w hen  t h e  
chromosomes a p p e a r  i n  a  v a r i e t y  o f  c o n f i g u r a t i o n s  t h a t  d o  n o t  c o fo rm  
t o  any  o f  th e  fo u r  n o rm a l m i t o t i c  p h a se s . Abnorm al m ito s e s  can  ta k e  
th e  fo rm  o f  a  c lu m p e d  m i t o t i c  f i g u r e  w i t h  e x t e n s i v e  c h r o m a t in  
re se m b lin g  m u l t i n u c l e a t e d  c e l l ,  b u t  t h e  " h a i r y "  p r o c e s s e s  o f  
chromosomes a l l o w  i t  t o  b e  i d e n t i f i e d .  O th e r  f o rm s  w h ic h  a b n o rm a l  
m i to s i s  c a n  t a k e  a r e ,  f o r  e x a m p le ,  t r i p o l a r  m i t o s e s ,  w h e re  t h e  
chromosomes a r e  a r r a n g e d  i n  s u c h  a  m a n n e r a s  t o  p o i n t  t o  t h r e e  
d i r e c t i o n s  from  a  common c e n t r a l  p o in t  F ig . 2.2.
2 . 3 . 6  D e lin e a tio n  o f  A p op to tic  M ito ses and A p o p to tic  c e l l s
A p o p to s is  w h ic h  i s  a  p h y s i o l o g i c  o r  p a t h o l o g i c  p r o c e s s  o f  
c e l l  l o s s  c a n  b e  i d e n t i f i e d  i n  h i s t o l o g i c a l  s e c t i o n s  s t a i n e d  b y  
h a e m a to x y lin  and  e o s in . I n i t i a l  i d e n t i f i c a t i o n  o f  a p o p to t ic  c e l l s  i s  
by  t h e  c h a r a c t e r i s t i c  e o s i n o p h i l i c  c y to p la sm  du e  p e rh a p s  t o  s w o lle n  
m ito c h o n d r ia  t h a t  t a k e s  t h e  a c i d i c  s t a i n .  A p o p to s i s  i n  tu m o u r s ,
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som etim es a p p e a r e d  t o  b e  c e l l s  i n  m i t o s i s .  I n  t h i s  s tu d y  tw o  
c a te g o r i e s  o f  a p o p t o s i s  t h e r e f o r e ,  w e re  d e l i n e a t e d .  T h e s e  w e re  t h e  
a p o p to t ic  m ito s e s  and  o th e r  a p o p to t ic  c e l l s .
The a p o p to t ic  m ito s e s  w ere  re c o g n is e d  in  t h i s  s tu d y  a s  c e l l s  
w i th  c h a r a c t e r i s t i c  a p o p to t ic  c y to p la sm  b u t  w i th  th e  n u c le u s  a p p e a r in g  
t o  c o n s i s t  o f  c h ro m o so m e s  s u g g e s t i v e  o f  m i t o s i s  ( F ig .  2 .3 ) .  The 
a p o p to t ic  c e l l s  w h ich  r e p r e s e n t  th e  p ro c e s s  o f  n e c r o s i s ,  on th e  o th e r  
hand , have  been  r e c o g n is e d  t o  c o n s i s t  o f  n u c le a r  f ra g m e n ts  s c a t t e r e d  
i n  e o s in o p h i l i c  c y to p la sm . Not uncomm only, th e  a p o p to t ic  c e l l s  w ere  
r e c o g n is e d  a s  c o n s i s t in g  o f  a  co n densed , sh ru n k en  n u c le u s  su rro u n d e d  
by  a  c l e a r  h a lo  i n  an  e o s in o p h i l i c  c y to p la sm  F ig . 2.4.
2 . 3 . 7  E xam ination  o f  S e c tio n s  and M ito s is  C bunting T echniques
The h i s t o l o g i c a l  s e c t io n s  w ere  exam ined  u s in g  a  c o n v e n tio n a l  
l i g h t  m ic ro sc o p e . The x12.5 e y e p ie c e s  w ere  u sed  and i n  one e y e p ie c e  a  
s q u a re  g r a t i c u l e  was f i t t e d  i n  o r d e r  t o  r e s t r i c t  th e  p a r t  o f  th e  f i e l d  
w i th in  w h ich  th e  m ito s e s  w ere  co u n ted . A h ig h  pow er o b j e c t iv e  o f  x40 
was u sed  g iv in g  a  t o t a l  m a g n if ic a t io n  o f  x500. T h is  m a g n if ic a t io n  w as 
found  t o  r e v e a l  th e  f e a tu r e s  o f  m i t o t i c  f ig u r e s  c l e a r l y .
The m id d le  s e c t i o n  o f  e a c h  r i b b o n  o f  t h r e e  w as s e l e c t e d  a n d  
was scan n ed  s y s te m a t ic a l ly .  The te c h n iq u e  o f  c o u n tin g  w as c a r r i e d  o u t  
by  s t a r t i n g  f ro m  o n e  s i d e  o f  t h e  s e c t i o n  a n d  m o v in g  i n  o n ly  o n e  
d i r e c t i o n  a t  a  t im e . A ll  m i t o t i c  f ig u r e s  f a l l i n g  w i t h in  t h e  r e c t a n g le  
o f  t h e  g r a t i c u l e  w e re  r e c o r d e d .  C a re  w as  t a k e n  n o t  t o  a l l o w  t h e  
f i e l d s  d e m a r c a te d  b y  t h e  r e c t a n g u l a r  l i n e  t o  o v e r l a p  a r e a s  a l r e a d y  
co u n ted . T h i s  w as n e c e s s a r y  s o  t h a t  n o  m i t o t i c  f i g u r e  w as  c o u n te d
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tw ic e .  W ith back  and f o r t h  movement o f  th e  s e c t i o n s ,  c o u n ts  w ere made 
f o r  h i s t o l o g i c a l l y  norm al m i t o t i c  f ig u r e s  e n c o u n te re d  i n  th e  in v a s iv e  
n e o p la s t i c  k e r a t in o c y te s  u n t i l  t h e  r e q u i r e d  100 m ito s e s  was a c h ie v e d .
In  c a s e s  w here few er th a n  100 m ito s e s  w ere se e n  in  th e  
s e c t io n s  from  t h e  f i r s t  l e v e l  o f  e a c h  b lo c k , s e c t io n s  o f  th e  f u r t h e r  
l e v e l s  w ere  exam ined u n t i l  t h e  t o t a l  o f  100 m ito s e s  was a s s e s s e d .  In  
c a s e s  w here t h e r e  was d i f f i c u l t y  i n  i n t e r p r e t a t i o n  o f  an  in d iv id u a l  
m i t o t i c  f i g u r e  t h i s  was r e s o lv e d  by e x a m in a tio n  o f  th e  im m ed ia te ly  
a d ja c e n t  s e r i a l  s e c t i o n s .
In  th e  a r e a s  w here th e  100 h i s t o l o g i c a l l y  norm al m i t o t i c  
f ig u r e s  w ere c o u n te d , th e  c a te g o r ie s  o f  abnorm al m ito s e s ,  and  
a p o p to t ic  n e o p la s t i c  c e l l s  and  m ito s e s  w ere  a l s o  c o u n te d . The c o u n t 
f o r  e a ch  o f  th e s e  c a te g o r i e s  was re c o rd e d  s e p a r a te ly  f o r  e a c h  c a s e  
in v o lv e d  i n  t h e  s tu d y .
2 .4  MATERIAL AND METHODS FOR ASSESSMENT OF SILVH* STAINED
NUCLEOLAR ORGANIZER REGIONS (AgNCRs)
2 .4 .1  AgNCRs -  What a r e  th ey?
N u c le o la r  o r g a n iz e r  r e g io n s  (NQRs) a r e  lo o p s  o f  DNA w hich  
o c c u r  i n  th e  n u c le o l i  o f  c e l l s  t h a t  p o s s e s s  r ib o s c m a l RNA g e n e s . 
T hese  g e n e s  a r e  t r a n s c r ib e d  by RNA p o ly m erase  I  f o r  t h e  u l t im a te  
s y n th e s i s  o f  p r o t e i n s .  In  human c e l l s  th e s e  a r e  lo c a te d  on  e a ch  o f  
t h e  s h o r t  arm s o f  chromosomes 1 3 , 14 , 15 , 21 and  22 and  t h e r e f o r e  20 
may b e  s e e n  i n  a  norm al d ip lo id  i n t a c t  c e l l .
The e x a c t  b io c h e m ic a l n a tu r e  o f  th e  NORs p r o te i n s  i s  s t i l l  
c o n t r o v e r s i a l .  A number o f  s u g g e s t io n s  o f  th e  p o s s ib l e  n a tu r e  o f
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th e s e  p r o te in s  have  been  made. W illia m s  e t  a l .  (1982) s t a t e d  t h a t  th e  
p r o te i n s  may c o n s i s t  o f  l a r g e  s u b u n i t s  o f  t h e  RNA p o ly m e r a s e  I .  I n  
su b se q u e n t s t u d i e s  O chs a n d  B u sch  (1984 ) s t a t e d  t h a t  t h e  p r o t e i n s  
a s s o c i a te d  w i t h  NORs a r e  C23 p r o t e i n s .  T h e s e  a r e  a  n u c l e o l a r  
p h o sp h o p ro te in  w h ich  a p p e a rs  a s  band C23 in  g e l  s tu d i e s .  W hatever th e  
n a tu r e  o f  NORs p r o te in s  i s ,  Buys and  O singa  (1980) r e p o r te d  t h a t  th e s e  
p r o te in s  p r o b a b l y  h a v e  a  r e g u l a t o r y  r o l e  i n  r i b o s o m a l  DNA 
t r a n s c r i p t i o n  a n d  k e e p  th e m  i n  t h e  e x te n d e d  fo rm . T hus M o rto n  e t  a l .  
(1983) s u g g e s t e d  t h a t  t h e  NORs p r o t e i n s  c o u ld  s e r v e  a s  p r e f e r e n t i a l  
c y to c h e m ic a l m a r k e r s  o f  b o th  t h e  r ib o s o m a l  DNA a n d  i t s  a c t u a l  o r  
p o t e n t i a l  t r a n s c r i p t i o n .
How ell a n d  B la c k  (1980) w e re  a b l e  t o  d e v e lo p  a  o n e - s t e p  
s im p le  s i l v e r  s t a i n i n g  m e th o d  f o r  t h e  d e t e c t i o n  o f  t h e  NORs a t  t h e  
u l t r a s t r u c t u r a l  l e v e l  by  u s in g  a  p r o t e c t i v e  c o l l o i d a l  d e v e lo p e r  i n  
co m b in a tio n  w i th  e s p e c i a l l y  p re p a re d  aqueous s i l v e r  n i t r a t e  s o lu t io n .  
Hence, H o w e ll  (1982 ) s t a t e d  t h a t  s i l v e r  s t a i n i n g  i s  u s e f u l  f o r  t h e  
s tu d y  o f  n u c l e o l u s  a n d  o f  t h e  n u c l e o l a r  a c t i v i t y .  F u r t h e r  
m o d if ic a t io n s  a n d  im p ro v e m e n t i n  t h e  s t a i n i n g  a n d  v i s u a l i z a t i o n  o f  
NORs p r o t e i n s  a t  t h e  l i g h t  m ic ro sco p e  l e v e l  w ere  o b ta in e d  by P lo to n  e t  
a l .  (1 9 8 6 ) . T h e s e  a u t h o r s  w e re  a b l e  t o  a p p ly  t h e  t e c h n i q u e  o n  t h i n  
p a r a f f i n  em b ed d ed  t i s s u e  s e c t i o n s  o f  hum an p r o s t a t i c  c a n c e r  a n d  t o  
v i s u a l i z e  t h e  AgNORs a s  b l a c k  d o t s  a n d  c l u s t e r s .  F u r t h e r ,  t h e y  
s u g g e s te d  t h a t  t h e  n u m b er o f  AgNORs i n  t h e  n u c l e i  m ay r e f l e c t  t h e i r  
s t a t e  o f  a c t i v a t i o n  and b e  r e l a t e d  t o  m alig n an cy .
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2 . 4 . 2  P r a c t ic a l A p p lic a tio n s  o f  AgNORs in  H istcp a th o lo g y
AgNORs h a v e  b e e n  s t u d i e d  f o r  som e y e a r s  by  C y t o g e n e t i c i s t s  
who h a v e  m ade u s e  o f  t h e i r  d e m o n s t r a t i o n  i n  t h e  a n a l y s i s  o f  v a r i o u s  
g e n e t i c  d e f e c t s .  C o n s e q u e n t ly ,  i n  r e c e n t  y e a r s  a  o n e - s t e p  s i l v e r  
s t a i n in g  m e th o d  f o r  d e m o n s t r a t i n g  NORs on  t i s s u e  s e c t i o n s  h a s  fo u n d  
w id e sp re a d  a p p l i c a t i o n s  i n  t h e  f i e l d  o f  tum our p a th o lo g y .
On t h e  b a s i s  o f  AgNORs c o u n t s  on  f o r m a l i n - f i x e d ,  p a r a f f i n  
embedded h i s t o l o g i c a l  s e c t i o n s ,  C r o c k e r  a n d  N ar (1987) w e re  a b l e  t o  
s e p a r a te  lo w  g r a d e  f r o m  h i g h  g r a d e  n o n - H o d g k i n 's  ly m p h o m a s .  
S e p a ra t io n  b e tw een  some c u ta n e o u s  m e la n o tic  l e s io n s  w as a l s o  p o s s ib le  
(C ro ck er a n d  S k i lb e c k ,  1 9 8 7 ) . I n  a s s e s s i n g  t h e  p r o g n o s t i c  r e l e v a n c e  
o f  AgNORs, how ever, Howat e t  a l .  (1988) found t h a t  AgNORs c o u n ts  w ere  
o f  n o  p r o g n o s t i c  v a l u e  i n  s k i n  m a l ig n a n t  m e la n o m a s . S i m i l a r l y ,  
G r i f f i t h s  e t  a l .  (1989) r e p o r t e d  t h e  a b s e n c e  o f  p r o g n o s t i c  r e l e v a n c e  
o f  AgNORs c o u n ts  i n  ad en ocarc inom a o f  th e  rec tu m . N o n e th e le s s , i t  h a s  
been  g e n e r a l ly  o b se rv e d  t h a t  th e  num ber o f  AgNORs i n  m a lig n a n t  c e l l s  
i s  s i g n i f i c a n t l y  g r e a t e r  th a n  in  t h e i r  no rm al o r  b e n ig n  c o u n te r p a r t s .  
The p u r p o s e  o f  t h e  p r e s e n t  s tu d y  w as  t o  i n v e s t i g a t e ,  o n  b io p s y  
m a te r i a l  o f  p r im a r y  squ am o u s c e l l  c a r c in o m a  o f  t h e  o r a l  c a v i t y ,  t h e  
AgNORs c o u n t ,  a n d  t o  f i n d  o u t  w h e th e r  t h e  m ean n u m b er o f  AgNORs i n  a  
p a r t i c u l a r  c a s e  c o u ld  h e lp  i n  th e  p r e d i c t i o n  o f  p ro g n o s is  i n  te rm s  o f  
lymph node m e ta s ta s i s ,  c u re  r a t e  and s u r v iv a l .
2 . 4 . 3  S e le c t io n  o f  M a ter ia l
The m a te r i a l  on w h ich  th e  m i t o t i c  p h a se  d i s t r i b u t i o n  s tu d i e s  
was c a r r i e d  o u t ,  a s  d i s c u s s e d  i n  s e c t i o n  2 .3 .2  w as  e s s e n t i a l l y  t h e  
same a s  w as s e l e c t e d  f o r  t h e  a s s e s s m e n t  o f  AgNORs. O n ly  c a s e s  w i t h
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carc in o m a o f  t h e  t o n g u e ,  f l o o r  o f  t h e  m o u th  o r  to n g u e  p l u s  f l o o r  o f  
m outh w h ic h  h a d  b i o p s y ,  r e s e c t i o n  a n d  p r e f e r a b l y  n e c k  d i s s e c t i o n  
specim ens w ere  in v o lv e d  i n  t h e  s tu d y . As i t  w as p la n n e d  t o  c o r r e l a t e  
th e  AgNORs c o u n ts  w i th  t h e  s u r v iv a l  o f  i n d iv id u a l  p a t i e n t s ,  c a s e s  t h a t  
had  i n i t i a l  b io p s y  and  r e s e c t i o n  b u t  no neck  d i s s e c t i o n  sp ec im en s  w ere  
a l s o  in v o lv e d  i n  th e  s tu d y .
B ecause h i s t o l o g i c a l  s e c t i o n s  f ro m  m u l t i p l e  l e v e l s  w e re  
p re p a re d  f o r  t h e  e v a l u a t i o n  o f  m i t o t i c  p h a s e  d i s t r i b u t i o n ,  i n  som e 
c a s e s  t h e r e  w as n o t  enough t i s s u e  rem a in e d  i n  t h e  p a r a f f i n  b lo c k s  o f  
t h e  i n i t i a l  b i o p s y  m a t e r i a l .  S u ch  c a s e s  w e re  n o t  i n c l u d e d  i n  t h i s  
s tu d y .
O c c a s io n a lly ,  i t  se e m e d  t h a t  b io p s y  m a t e r i a l  o f  som e c a s e s  
s e le c te d  f o r  t h i s  s tu d y  w e re  p o s t f i x e d  w i t h  f i x a t i v e  c o n t a i n i n g  
m e rc u r ic  c h l o r i d e .  T h is  c h e m i c a l ,  i f  p r e s e n t  i n  b io p s y  m a t e r i a l ,  
r e a c t s  w i t h  s i l v e r  i o n s  w i t h i n  t h e  s t a i n i n g  s o l u t i o n  r e s u l t i n g  i n  a  
n o n s p e c i f ic  b a c k g ro u n d  r e a c t i o n .  T h is  i n f l u e n c e s  t h e  r e s o l u t i o n  o f  
AgNORs a n d  m a k e s  i n t e r p r e t a t i o n  o f  s i l v e r  g r a i n s  u n r e l i a b l e .  
T h e re fo re  s u c h  c a s e s  w e re  a l s o  d i s c a r d e d  f ro m  t h e  s tu d y  i n  o r d e r  t o  
g e t  m ore c o n s i s t e n t  and r e p ro d u c ib le  r e s u l t s .
2 . 4 . 4  P rep ara tion  o f  W orking S o lu tio n s
The t e c h n i q u e s  f o r  s t a i n i n g  AgNORs w e re  e s s e n t i a l l y  t h o s e
d e s c r ib e d  by  C ro c k e r  a n d  N ar (1 9 8 7 ). The w o r k in g  s o l u t i o n  w as a
c o m b in a tio n  o f  tw o  b a s i c  s o l u t i o n s  A a n d  B. S o l u t i o n  A w as p r e p a r e d
by  d i s s o lv in g  pow dered g e l a t i n  a t  a  c o n c e n t r a t io n  o f  2 p e r  c e n t  w /v
o
i n  d e io n iz e d  w a te r  o v e r  a  w a te r  b a th  a t  65 -70C. P u re  fo rm ic  a c id  w as
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th e n  a d d e d  t o  a  f i n a l  c o n c e n t r a t i o n  o f  1 p e r  c e n t .  S o l u t i o n  B w as 
s im p ly  a  p r e p a r a t i o n  o f  50 p e r  c e n t  a q u e o u s  s i l v e r  n i t r a t e  i n  
d e io n iz e d  w a te r .
D e io n iz e d  w a te r  w as u se d  f o r  th e  p r e p a r a t io n  o f  th e  s o lu t io n s  
t o  a v o id  n o n - s p e c i f ic  p r e c i p i t a t i o n  t h a t  m ig h t r e s u l t  from  s i l v e r  io n s  
r e a c t i n g  w i th  d i f f e r e n t  io n s  i n  t a p  o r  d i s t i l l e d  w a te r .  The s o lu t io n s  
w ere  th e n  s to r e d  i n  s e p a r a te  c o n ta in e r s  and  k e p t  i n  th e  f r i d g e  t o  b e  
re a d y  f o r  u s e  w hen n e e d e d . S o l u t i o n  B w as s t o r e d  i n  a  d a r k  c o lo u r e d  
g l a s s  c o n t a i n e r  i n  o r d e r  t o  b e  p r o t e c t e d  f ro m  a  d i r e c t  l i g h t  w h ic h  
m ig h t re d u c e  th e  s i l v e r  io n s  w i th in  t h e  s o lu t io n .
2 . 4 . 5  S e c tio n  P rep a ra tio n  and S ta in in g  T echniques
Form al i n - f ix e d ,  p a r a f f i n  em bedded  b l o c k s  o f  t h e  b i o p s i e s  o f  
s e le c te d  c a s e s  w e re  o b t a i n e d  f ro m  t h e  s t o r a g e  f i l e s .  One s e c t i o n  o f  
3jUm th ic k n e s s  w as c u t  from  each  b lo c k . These s e c t io n s  w ere  m ounted on 
g l a s s  s l i d e s ,  d e w a x e d  i n  x y l e n e ,  h y d r a t e d  t h r o u g h  d e c r e a s i n g  
c o n c e n t r a t io n s  o f  e t h a n o l  a n d  w a sh e d  th o r o u g h ly  i n  d e i o n i z e d  w a t e r  
f o r  1 0 m in u t e s .  I n  t h e  m e a n tim e  t h e  r e q u i r e d  a m o u n t o f  s o l u t i o n s  A 
and  B f o r  a  s in g l e  ru n  was f i l t e r e d  th ro u g h  0.22jUm m i l l i p o r e  f i l t e r  i n  
a  s e p a r a te  m ea su rin g  c y l in d e r .
S e c tio n s  w e re  t h e n  p l a c e d  i n  a  C o p l in  j a r  a n d  o n e  v o lu m e  o f  
s o lu t i o n  A and  2 vo lum es o f  s o lu t io n  B w ere  po u red  s im u l ta n e o u s ly  o v e r  
th e  s e c t io n s  t o  g iv e  a  w ork ing  s o lu t io n .  S e c t io n s  w ere  im m e d ia te ly  
in c u b a te d  i n  t h e  d a rk  f o r  30-35 m in u te s  a t  room te m p r a tu re .  T h is  w as 
found  t o  g i v e  o p t i m a l  s t a i n i n g  a f t e r  a t t e m p t s  a t  2 0 , 2 5 , 3 0 , 3 5 , 4 0 , 
45 m in u te s .  S e c t i o n s  w e re  t h e n  w a sh e d  th o r o u g h l y  i n  2 c h a n g e s  o f  
d e io n iz e d  w a t e r  f o r  1 0 -1 5  m in u t e s ,  d e h y d r a t e d  i n  a s c e n d in g  e t h a n o l
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* I n  e a c h  m i c r o s c o p i c  f i e l d  t h e  AgNORs i n  a l l  c e l l s  a t  t h e  g ro w in g  
f r o n t  w e r e  c o u n te d .  A r a n g e  o f  0 -  58 AgNOR d o t s  p e r  n u c l e u s  w as 
fo u n d . W here n o  AgNORs w e re  fo u n d  i n  a  n u c l e a r  p r o f i l e  i n  t h e  
s e c t i o n ,  i t  w as  t h o u g h t  t h a t  t h i s  c o u ld  e i t h e r  b e  b e c a u s e  n o  AgNORs 
w ere  p r e s e n t  i n  t h a t  n u c le u s  a s  a  w ho le  o r  i n  t h e  segm en t v iew ed .
(C o n c e n tra tio n s , c l e a r e d  i n  x y l e n e  a n d  r e s i n  m o u n te d  i n  H a r e lc o  
S y n th e t ic  R e s in  (HSR).
L ym phocytic i n f i l t r a t i o n  w i th in  t h e  s e c t io n s  p ro v ed  t o  be  a n  
e f f e c t i v e  i n t e r n a l  c o n t r o l  a s  t h e  m a j o r i t y  o f  t h e s e  i n f i l t r a t i v e  
lym phocytes w e re  fo u n d  t o  c o n t a i n  1 -2  s i l v e r  g r a i n s .  I n i t i a l l y ,  a  
num ber o f  c o u n t e r s t a i n s  w e re  a s s e s s e d  b u t  n o n e  o f  t h e s e  a s s i s t e d  i n  
i n t e r p r e t a t i o n .  S e c tio n s  w i th  no c o u n te r s t a in  gave  th e  b e s t  r e s u l t s .
2 . 4 . 6  E xam ination  and G bunting P rocedure
S e c tio n s  w ere  exam ined  by u s in g  th e  l i g h t  m ic ro sc o p e  w i th  a  
x100 o i l  im m e r s io n  o b j e c t i v e  a n d  x 1 2 .5  e y e p i e c e ,  g i v i n g  a  t o t a l  
m a g n if ic a t io n  o f  x 1 2 5 0 . C a r e f u l  f o c u s s i n g  a l l o w e d  t h e  AgNORs t o  b e  
v i s u a l i z e d  a s  b la c k  d o ts  a rra n g e d  i n  c l u s t e r s ,  c lum ps o r  a s  in d iv id u a l  
s a t e l l i t e s  w i t h i n  t h e  n u c l e u s .  F i g .  2 .5  i l l u s t r a t e s  t h e  
p h o tc m ic ro g ra p h ic  a p p e a r a n c e  o f  s i l v e r  s t a i n e d  n u c l e o l a r  o r g a n i z e r  
r e g io n  p r o te in s .  To a v o id  d o u b le  c o u n tin g  o f  a  p a r t i c u l a r  n u c le u s , an  
e y e p ie c e  w i t h  g r a t i c u l e  w as u s e d  i n  o r d e r  t o  r e s t r i c t  t h e  f i e l d  o n  
w hich  th e  c o u n t w ould be u n d e rta k e n .
A ttem p ts  w e re  m ade t o  d e c id e  t h e  n u m b er o f  t h e  n e o p l a s t i c  
c e l l s  o n  w h ic h  t h e  c o u n t  o f  AgNORs s h o u ld  b e  m ade i n  o r d e r  t o  b e  
c o n s id e re d  a s  r e p r e s e n t a t i v e  f o r  a  p a r t i c u l a r  c a s e .  T he c o u n t  o f  
AgNORs i n  200 n e o p la s t ic  c e l l s  p e r  s e c t io n  i n  5 c a s e s  w as u n d e r ta k e n . 
O nly t h o s e  c e l l s  i n  t h e  g ro w in g  f r o n t  o f  t h e  i n v a d in g  p a r t  o f  t h e  
tum our w e re  c o u n te d *  I n  c a s e s  w h e re  tu m o u r  c e l l s  fo rm e d  k e r a t i n  
p e a r l s  i n  t h i s  f r o n t ,  c o u n t in g  w as  r e s t r i c t e d  t o  t h e  b a s a l  l a y e r  o f  
c e l l s  o f  t h e  p e a r l .  A pply ing  th e  c u m u la tiv e  m eans t e s t ,  i t  w as found
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t h a t  a  m in im u m  o f  60 n e o p l a s t i c  c e l l s  c o u l d  b e  c o n s i d e r e d  
r e p r e s e n t a t i v e  f o r  ea ch  c a s e . T h e re fo re  t o  b e  on  th e  s a f e  s id e  AgNORs 
i n  80 n e o p l a s t i c  c e l l s  f ro m  e a c h  s e c t i o n  w e re  in v o lv e d  i n  t h e  
c o u n tin g .
The c o u n t i n g  o f  t h e  56 c a s e s  in v o lv e d  i n  t h e  s tu d y  w as t h e n  
u n d e r ta k e n . T h e re  w e re  42 c a s e s  w i t h  b i o p s y ,  r e s e c t i o n  a n d  n e c k  
d i s s e c t i o n  s p e c im e n s .  The r e m a in in g  1 4 c a s e s  h a d  o n ly  b io p s y  an d  
l o c a l  r e s e c t i o n  b u t  no neck  d i s s e c t i o n  sp ec im en s . In  ea ch  s e c t io n  th e  
mean num ber o f  d i s c e r n ib l e  AgNOR d o ts  w as c a lc u la t e d  and  th e  d a ta  w e re  
s to r e d  on  th e  co m p u te r w i th  th e  r e c o rd s  o f  ea ch  c a s e .
2 .5  MATERIAL SEEECTED FOR EVALUATING HISTOLOGICAL PARAMETERS FOR
MALIGNANCY GRADING
F o llo w in g  t h e  a n a l y s i s  o f  t h e  g e n e r a l  m a t e r i a l  s e l e c t e d  f o r  
t h e  m a in  s t u d y ,  i t  w as p o s s i b l e  t o  s e p a r a t e  a l l  t h e  c a s e s  i n  w h ic h  
tum ours a r o s e  from  m ucosa o f  th e  to n g u e , f l o o r  o f  th e  m outh and to n g u e  
p lu s  f l o o r  o f  m o u th . The c a s e s  s e l e c t e d  f o r  t h e  e v a l u a t i o n  o f  t h e  
h i s t o l o g i c a l  f e a t u r e s  w e re  t h o s e  i n  w h ic h  a  p r im a r y  sq u am o u s c e l l  
ca rc in o m a  had  been  r e s e c te d  and r e p r e s e n ta t i v e  h i s t o l o g i c a l  s e c t io n s  
r e l a t e d  t o  t h e  r e s e c t io n  specim ens w ere  a v a i l a b l e  i n  th e  f i l e s  o f  th e  
O ra l  P a th o lo g y  U n it.
2 .5 .1  H is to lo g ic a l P aram eters E valu ated  fo r  M alignancy G rading
The h i s t o l o g i c a l  f e a t u r e s  e v a lu a t e d  i n  t h e  s tu d y  w e re  t h e  
same a s  t h o s e  r e c o m m e n d e d  b y  A n n e r o th  e t  a l .  ( 1 9 8 7 )  i n  t h e i r  
m a lig n an cy  g ra d in g  sy stem . S ix  h i s t o l o g i c a l  f e a t u r e s  w ere  a s s e s s e d . 
T h ree  o f  t h e  f e a t u r e s  r e l a t i n g  t o  tu m o u r  f a c t o r  w e re  d e g r e e  o f
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k e r a t i n i z a t i o n ,  n u c le a r  po lym orph ism  and num ber o f  m ito s e s .  The o th e r  
t h r e e  f e a t u r e s  r e l a t i n g  t o  tu m o u r - h o s t  i n t e r a c t i o n  w e r e ,  p a t t e r n  o f  
in v a s io n ,  s ta g e  o f  in v a s io n  and  ly m p h o p lasm acy tic  i n f i l t r a t i o n .
H i s to lo g ic a l  s e c t io n s  r e l a t e d  t o  th e  r e s e c t i o n  sp ec im en s o f  
t h e  s e l e c t e d  c a s e s  w e re  r e t r i e v e d  f ro m  t h e  f i l e s .  The h i s t o l o g i c a l  
f e a t u r e s  w e re  e v a l u a t e d  on  t h e  r e p r e s e n t a t i v e  s e c t i o n s  u s in g  a n  
o r d in a r y  l i g h t  m ic ro sc o p e .
2 . 5 . 2  G rading and S oares fa r  H is to lo g ic a l F ea tu res
u s in g  th e  A nnero th  e t  a l ' s  system !
F o r e a c h  h i s t o l o g i c a l  f e a t u r e  s tu d ie d ,£  a  n u m e r ic a l  s c o re  o f
i s  s a id  t o  i n d ic a te  
one  t o  f o u r  w as g iv e n .  A s c o r e  o f  o n e  ^aTkjood s i g n  o f
p ro g n o s is .  G ra d u a lly  to w a rd  th e  w o rse  p ro g n o s is  w ere  s c o re s  2 , 3 , and
4 r e s p e c t i v e ly .  In  ea ch  s e c t io n  f o r  a  p a r t i c u l a r  c a s e , s c re e n in g  a l l
o v e r  t h e  s e c t i o n  w as c a r r i e d  o u t  and  f o r  each  h i s t o l o g i c a l  f e a t u r e  th e
a p p a r e n t ly  w o r s t  lo o k in g  a r e a  i n  t h e  s e c t i o n  t h a t  g a v e  t h e  h i g h e s t
s c o re  f o r  e a c h  p a r a m e t e r  w as a s s e s s e d .  The c r i t e r i a  f o l l o w e d  f o r
e v a lu a t in g  e a c h  g r a d e  w i t h i n  a  p a r t i c u l a r  h i s t o l o g i c a l  f e a t u r e  w e re
e s s e n t i a l l y  t h o s e  o f  A n n e ro th  e t  a l .  (1 9 8 7 ). The o n ly  m o d i f i c a t i o n
c o n s id e re d , w as c o n c e r n in g  t h e  a s s e s s m e n t  o f  t h e  n u m b er o f  m i t o s e s .
I n  t h e  A n n ero th  e t  a l .  (1987) m alignancy  g ra d in g  sy s te m , th e  num ber o f
m ito s e s  w as a s s e s s e d  by c o u n tin g  a l l  m ito s e s  above th e  b a s a l  l a y e r  i n
a s  m any a s  p o s s i b l e  h ig h  p o w e r f i e l d s  o f  x 4 0 0 . I n  t h i s  s tu d y  i t  w as
fo u n d  o c c a s i o n a l l y  t h a t  sq u am o u s c e l l  ca rc in o m a  in v ad ed  th ro u g h  th e
c o n n e c t iv e  t i s s u e  i n  a  t h i n  c o r d s  o r  s m a l l  g r o u p s  o f  c e l l s  o r  a s
s in g l e  c e l l s .  T hus no s u p r a - b a s a l  c e l l  l a y e r  w as  e v i d e n t  i n  s u c h
c a s e s .  T h e r e f o r e ,  i t  s e em e d  r e a s o n a b l e  t o  a s s e s s  t h e  f e a t u r e  o f
m ito s e s  by c o u n tin g  a l l  th e  m ito s e s  w i th in  random ely  s e le c te d  10 h ig h
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pcw er f i e l d s ,  a t  a  m a g n if ic a t io n  o f  x500, from  th e  in v a d in g  n e o p la s t ic  
c e l l s .  T he m ean n u m b er o f  m i t o s e s  p e r  h ig h  p o w e r  f i e l d  w as t h e n  
c a lc u l a t e d  a n d  t h e  s c o r e  f o r  e a c h  c a s e  w as g iv e n  a c c o r d i n g l y .  I t  i s  
w o rth y  t o  m en tio n  t h a t  a  d e c i s io n  was made t o  c o u n t m ito s e s  i n  10 h ig h  
pcw er m ic ro sc o p ic  f i e l d  a f t e r  an  a t te m p t  o f  c o u n tin g  th e  m ito s e s  a l l  
o v e r  t h e  h i s t o l o g i c a l  s e c t io n s  in  5 c a s e s . I t  was found t h a t  a lth o u g h  
t h e r e  w as a  s l i g h t  d i f f e r e n c e  i n  th e  mean num ber o f  m ito s e s  com paring  
th e  tw o  m ethods o f  c o u n tin g , t h i s  seem ed n o t  t o  in f lu e n c e  th e  o v e r a l l  
g ra d e  o f  a  p a r t i c u l a r  c a s e  on th e  b a s i s  o f  th e  m i to s i s  s c o re .
The h ig h  r i s k  i n d i c a t o r s  r e l a t e d  t o  tu m o u r  f a c t o r  f e a t u r e s  
w ere  t h o u g h t  t o  b e  n o  k e r a t i n i z a t i o n  w i t h i n  o r  a ro u n d  tu m o u r  c e l l s ,  
m arked n u c le a r  po lym orph ism  and f re q u e n t  m ito s e s  (F ig . 2 .6 ). W hereas 
t h e  good p r o g n o s t ic  i n d ic a to r s  r e l a t e d  t o  tum our f a c t o r  w ere  th o u g h t 
t o  b e  a b u n d e n t k e r a t i n i z a t i o n  w i t h i n  o r  a ro u n d  t h e  n e o p l a s t i c  c e l l s  
and  k e r a t i n  p e a r l  f o r m a t i o n ,  n o  o r  v e r y  l i t t l e  v a r i a t i o n  i n  t h e  
n u c le a r  s i z e s  a n d  no  o r  s c a n t  m i t o s e s  ( F ig .  2 .7 ) .  The h ig h  r i s k  
i n d i c a t o r s  f o r  tu m o u r-h o s t  i n t e r a c t i o n  w ere  th o u g h t t o  b e  d i f f u s e  and 
d eep  i n v a s i o n  o f  n e o p l a s t i c  c e l l s  w h ic h  e x c i t e d  l i t t l e  o r  no  
ly m p h o c y tic  o r  p lasm a  c e l l  i n f i l t r a t e  (F ig . 2 .8). The good p r o g n o s t ic  
i n d i c a t o r s  r e l a t e d  t o  tu m o u r - h o s t  i n t e r a c t i o n  w e re  t h o u g h t  t o  b e  
p u sh in g  and  w e l l  d e f in e d  g row ing  m a rg in s , s u p e r f i c i a l  in v a s io n  and  th e  
p re s e n c e  o f  m arked ly m p h o p lasm acy tic  i n f i l t r a t i o n  (F ig . 2 .9 ).
I n i t i a l l y  t h e  s c o r e s  r e l a t e d  t o  t h e  f e a t u r e s  c o n s id e r e d  i n  
t h e  s tu d y  w ere  re c o rd e d  on a  s p e c i a l l y  d e s ig n e d  fo rm . The sum o f  th e  
s c o re s  o f  t h e  s i x  f e a t u r e s  i n  i n d i v i d u a l  c a s e  r e p r e s e n t e d  t h e  t o t a l  
m alig n an cy  g r a d e .  The sum o f  t h e  s c o r e s  o f  t h e  f i r s t  t h r e e  f e a t u r e s  
and  th e  sum o f  th e  second  th r e e  f e a t u r e s  r e p r e s e n te d  r e s p e c t iv e ly  th e
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tum our f a c t o r  a n d  t h e  t u m o u r - h o s t  i n t e r a c t i o n .  The m ean m a l ig n a n c y  
g ra d e  w a s  c a l c u l a t e d  b y  d i v i d i n g  t h e  t o t a l  m a l ig n a n c y  g r a d e  b y  t h e  
num ber o f  f e a t u r e s  s t u d i e d .  T h e se  w e re  a l s o  r e c o r d e d  i n  t h e  f o rm s .  
Then a l l  t h e  d a ta  a c h ie v e d  f o r  an  in d iv id u a l  c a s e  was t r a n s f e r r e d  t o  
t h e  co m p u te r.
2 .6  MATERIAL SETACTED PCR THE ASSESSMENT OF THICKNESS AND
MICROSCOPIC SURGICAL MARGINS OF THE TUMOURS
The c a s e s  u sed  f o r  th e  a s se s s m e n t o f  h i s t o l o g i c a l  p a ra m e te rs  
f o r  t o t a l  m a l ig n a n c y  g r a d i n g  d i s c u s s e d  i n  S e c t i o n  2 .5  w e re  t h e  sam e 
c a s e s  on w h ich  th e  th ic k n e s s  o f  th e  tum ours  and m ic ro sc o p ic  s u r g i c a l  
m a rg in s  e v a lu a te d .
The c a s e s  s e le c te d  w ere  th o s e  w h ich  had  t h e i r  p r im a ry  tum ours  
r e s e c te d .  F rom  t h e  r e s e c t i o n  s p e c im e n s  h o w e v e r , m any h i s t o l o g i c a l  
s e c t i o n s  w e r e  o f t e n  p r e p a r e d  i n  o r d e r  t o  e v a l u a t e  t h e  tu m o u r  
th o ro u g h ly  a n d  e n a b l e  t h e  d i a g n o s t i c  p a t h o l o g i s t  t o  i s s u e  a  
co m prehensive  p a th o lo g y  r e p o r t .
I t  w as f e l t  t h a t  a s s e s s i n g  tu m o u r  t h i c k n e s s  on  r e s e c t i o n  
specim ens w ould  b e  m ore a c c u r a te  th a n  on th e  b io p sy  sp e c im en s , b e c a u se  
t h e  b io p s y  sp ec im en s  w ere  u n l ik e ly  t o  c o n ta in  th e  t h i c k e s t  p a r t  o f  th e  
tum our. T h e r e f o r e ,  a l l  t h e  h i s t o l o g i c a l  s e c t i o n s  p r e p a r e d  f ro m  
s u r g i c a l  sp ec im en s  o f  a  p a r t i c u l a r  c a s e  w ere  exam ined  and th e  s e c t io n  
t h a t  show ed th e  g r e a t e r  tum our th ic k n e s s  was s e le c te d  f o r  th e  s tu d y . 
S e c t io n s  s e le c te d  f o r  th e  e v a lu a t io n  o f  m ic ro sc o p ic  s u r g i c a l  m arg in s  
w ere  t h o s e  i n d i c a t e d  on  t h e  d r a w in g  o r  p h o to g r a p h s  o f  s u r g i c a l  
specim ens m ade d u r in g  t h e  i n i t i a l  s a m p l in g  a n d  c u t  u p  p r o c e d u r e s .
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T h is  w as a l s o  d o u b le  checked  by re -e x a m in in g  th e  p a r t i c u l a r  s e c t io n s  
u n d e r  t h e  l i g h t  m ic ro sc o p e .
2 .6 .1  T echniques fa r  E v a lu a tin g  T h ick n ess o f  Tumours
The one h i s t o l o g i c a l  s e c t i o n  w h ich  had  been  o b ta in e d  from  th e  
r e s e c t i o n  s p e c im e n  f o r  m e a s u re m e n t  o f  t h i c k n e s s  w as a s s e s s e d .  The 
th ic k n e s s  o f  t h e  tu m o u r  w as  c o n s id e r e d  t o  r e p r e s e n t  t h e  d i s t a n c e  
b e tw een  th e  s u r f a c e  e p i th e l iu m  o f  th e  m ucosa from  w hich  th e  in v a s io n  
o f  n e o p l a s t i c  c e l l s  s t a r t e d  a n d  t h e  d e e p e s t  g ro w in g  p a r t  o f  t h e  
tum our. The m easu rem en t w as p e rfo rm ed  by u s in g  a  m ic ro -o c c u lo m e te r  
d e v ic e . T he s e c t i o n s  w e re  p l a c e d  on  a n  i l l u m i n a t e d  v i e w e r  a n d  w e re  
exam ined w i th  th e  m ic ro -o c c u lo m e te r . The th ic k n e s s  was c o n s id e re d  t o  
t h e  n e a r e s t  m i l l i m e t e r  and  t h i s  was re c o rd e d .
In  c a s e s  w here th e  m ucosa was i n t a c t  and th e  g row ing  edge was 
w i th in  t h e  l e v e l  o f  n o rm a l  a d j a c e n t  m u co sa , t h e  t h i c k n e s s  w as 
c o n s id e re d  from  s u r f a c e  o f  th e  e p i th e l iu m  in c lu d in g  th e  k e r a t i n  l a y e r ,  
when i t  w as p r e s e n t ,  t o  th e  d e e p e s t  g row ing  p a r t  o f  t h e  tum our. When 
th e  tum our showed u l c e r a t i o n  th e  th ic k n e s s  was re g a rd e d  from  th e  b a s e  
o f  t h e  u l c e r  i n c l u d i n g  t h e  n e c r o t i c  s u r f a c e  t o  t h e  d e e p e s t  in v a d in g  
p a r t  o f  t h e  tum our.
Tumours o c c a s io n a l ly  showed e x o p h y tic  g ro w th . In  su ch  c a s e s ,  
th e  th ic k n e s s  was a s s e s s e d  a s  th e  mean o f  tw o m easu rem en ts . The f i r s t  
was t a k e n  b e tw e e n  t h e  e p i t h e l i u m  s u r f a c e  an d  t h e  d e e p e s t  in v a d in g  
p o in t  o f  t h e  tu m o u r . The s e c o n d  m e a s u re m e n t  w as t a k e n  b e tw e e n  a n  
a r b i t r a r y  l i n e  w h e re  t h e  o r i g i n a l  s u r f a c e  w o u ld  h a v e  b e e n ,  a n d  t h e  
d e e p e s t  in v a d in g  f r o n t  o f  t h e  tum our. The d a ta  o b ta in e d  w ere  re c o rd e d  
on  s p e c i a l  fo rm s and th e n  t r a n s f e r r e d  i n to  th e  co m p u te r.
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2 . 6 . 2  T echniques fo r  E v a lu a ti ng M icroscop ic  S u r g ic a l M argins
R e s e c tio n  s p e c im e n s  w hen  d e l i v e r e d  f o r  h i s t o p a t h o l o g i c a l  
s tu d y  s h o u ld  a lw a y s  b e  o r i e n t e d  f o r  h i s t o l o g i c a l  e v a l u a t i o n  o f  t h e  
s u r g i c a l  m a r g in s .  C e r t a i n  a n a to m ic a l  la n d m a rk s  in v o lv e d  i n  t h e  
specim en  a r e  q u i e t  h e lp f u l  f o r  th e  a c c u r a te  o r i e n t a t i o n .  O c c a s io n a lly  
hcw ever, i t  i s  q u i e t  d i f f i c u l t  t o  o r i e n t a t e  th e  spec im en , p a r t i c u l a r l y  
i n  c a s e s  w here  no  a n a to m ic a l  lan d m ark s a r e  e v id e n t .  I n  such  c a s e s  th e  
su rg e o n s  m o s t ly  i n d i c a t e  t h e  s i t e  o f  s p e c im e n  a n d  m ark  i t  i n  a  way 
t h a t  m akes th e  o r i e n t a t i o n  a p p a re n t.
B e fo re  s a m p l in g  t h e  r e s e c t i o n  s p e c im e n , a  d r a w in g  an d  o r  a  
p h o to g ra p h  o f  t h e  s p e c im e n  h a d  u s u a l l y  b e e n  p r e p a r e d .  T he t i s s u e  
b lo c k s  ta k e n  from  th e  specim en  w ere  a lw a y s  l a b e l l e d  t o  c o rre sp o n d  t o  
th e  s i m i l a r  l a b e l s  m ark e d  on t h e  d r a w in g  and  t h e  p h o to g ra p h .  T h e se  
t i s s u e  b lo c k s  o f t e n  in v o lv e d  th e  s u r g i c a l  m arg in s  o f  th e  sp ec im en s .
The h i s t o l o g i c a l  s e c t io n s  r e l a t e d  t o  th e  s u r g i c a l  m arg in s  o f  
a  p a r t i c u l a r  c a s e  w ere  exam ined m ic ro s c o p ic a l ly  f o r  t h e i r  c le a ra n c e  o f  
tum our c e l l s .  The c l o s e s t  m arg in s  w ere  th e n  exam ined  u s in g  a  m ic ro -  
o c c u la n e te r  and  i l lu m in a te d  v ie w e r . The m ucosal and th e  deep  m arg in s  
w ere  e v a lu a te d  and th e  d i s t a n c e  b e tw een  th e  p a r t i c u l a r  s u r g i c a l  m arg in  
an d  t h e  n e o p l a s t i c  g r o w th  a t  t h e  sam e s i d e  w as m e a s u re d . The d e e p  
s u r g i c a l  m a rg in s  and  ty p e  o f  t i s s u e  i n t o  w hich  th e  tum our w as inv ad ed  
w ere  a l s o  n o t e d .  The m e a s u re m e n t  w e re  r e c o r d e d  t o  t h e  n e a r e s t  
m i l l im e te r .  C odes w e re  g iv e n  f o r  t h e  t y p e  o f  t i s s u e s  f o r m in g  t h e  
s u r g i c a l  m a r g in s  o f  t h e  r e s e c t i o n .  D a ta  w e re  r e c o r d e d  on  s p e c i a l l y  
d e s ig n e d  fo rm s and th e n  w ere  s to r e d  i n  th e  co m p u te r.
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Tunour S i t e Number o f  G ases
Tongue 62
F lo o r  o f  Mouth 68
Tongue P lu s  F lo o r  o f  Mouth 33
B u cca l Mucosa 15
Lower A lv e o la r  Mucosa 27
Lcwer L ip  13
R e t r a n o la r  A rea 23
Upper A lv e o la r  Mucosa 11
P a l a t a l  Mucosa 11
Complex S i t e  (Tumour in v o lv e d  p o s t e r i o r  to n g u e , 35
t o n s i l ,  f a u c i a l  a r c h ,  s o f t  p a l a t e ,  o ropharynx )
T o ta l  298
T a b le  2 .1 .  Number o f  th e  c a s e s  a c c o rd in g  t o  t h e  i n t r a - o r a l  s i t e s  on
w hich  th e  s tu d y  w as p lan n e d  i n i t i a l l y .
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,1 . Haematoxylin and eosin  stained section s i l lu s tr a t in g  the 
four apparently normal phases o f m ito sis , prometaphase 
(P) x970, m etaphase (M) x1000, anaphase (A) x960 and 
telophase (T) x800.
.2 .  I llu s tr a tio n  o f a 
tr ip o la r  form of  
abnormal m itosis  
H & E x840
F i g .  2 .3 .  Apoptotic m ito sis  
showing m asses o f  
chronatin scattered  
in  the cytoplasm.
H & E x875.
F i g ,  2 ,4 .  Apoptotic c e l l  evident 
with shrunken nucleus 
surrounded by a c lear  
halo. H & E x930.
105
F i g .  2 , 5 .  S ilv er  s ta in e d  n u c le o la r  o rg a n izer  reg io n s  (AgNORs) 
appearing as b lack  d o ts  w ith in  n u c le i .  S i lv e r - s ta in e d  
section , x590.
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F i g .  2 . 6 ,  Squamous c e l l  carcinom a dem on stratin g  th e  h igh  r is k  
ind icators rela ted  to  tumour factor  (no k eratin iza tion , 
marked nuclear polymorphism and frequent m itoses). H & E 
x365.
2 .7 .  I llu s tr a tio n  o f  good p ro g n o stic  in d ic a to r s  r e la te d  to  
tumour fa c to r  in  squamous c e l l  carcinom a (abundant 
k eratin iza tion , very  l i t t l e  v a r ia t io n  in  n u clea r  s iz e s  
and no m it o s is ) .  H & E x1 40.
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F i g ,  2 . 8 .  Squamous c e l l  carcinom a d em o n stra tin g  th e  h ig h  r is k  
in d icators o f tumour-host in tera c tio n  (d iffu se  and deep 
invasion  and  e x c i t e d  l i t t l e  ly m p h o p la s m a c y t ic  




2 . 9 . The good  p r o g n o s t ic  in d i c a t o r s  o f  squam ous c e l l  
carcinoma r e la te d  to  tu m our-host in t e r a c t io n  (w e ll  
defined in vad in g  m argins, s u p e r f i c ia l  in v a s io n  and 
marked lymphoplasmacytic in f i l t r a t io n ) .  H & E x140.
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CHAPTER 3
PREDICTION CF MEEASTASES IN CRAL CARCINOMAS
3.1 mCRODDCTIGN
In v o lv e m e n t o f  ly m p h  n o d e s  w i t h  s e c o n d a r y  t u m o u r  i s  
u n d o u b ted ly  a  b a d  p r o g n o s t i c  s i g n  a d v e r s e l y  a f f e c t i n g  c u r e  r a t e  a n d  
s u r v iv a l  o f  p a t i e n t s .  F i v e - y e a r  s u r v i v a l  h a s  b e e n  r e p o r t e d  i n  up  t o  
70 p e r  c e n t  o f  p a t i e n t s  w hen t h e  n e c k  w as n e g a t i v e ,  w h e r e a s  i n  
p o s i t i v e  n e c k s  5 - y e a r  s u r v i v a l  w as dow n t o  21 p e r  c e n t  (Noone e t  a l .  
1974; G r a n d i  e t  a l .  1985 a n d  C a c h in  e t  a l .  1 9 7 9 ).
C l i n i c a l  e v a l u a t i o n  o f  c e r v i c a l  lym ph  n o d e  in v o lv e m e n t  i s  
u n r e l i a b l e .  C l i n i c a l l y  lym ph nodes a r e  c o n s id e re d  p o s i t i v e  when th e  
nodes a r e  e n la r g e d ,  p a lp a b le  o r  f ix e d  t o  a d ja c e n t  t i s s u e s .
Many w o rk e rs  have  re c o g n is e d  th e  f a c t  o f  f a l s e  p o s i t i v e  and  
f a l s e  n e g a t iv e  c l i n i c a l  a s se s s m e n t o f  c e r v i c a l  lymph nodes and f ig u r e s  
up t o  53 p e r  c e n t  f a l s e  p o s i t i v e  an d  38 p e r  c e n t  f a l s e  n e g a t i v e  h a v e  
been  d o c u m e n te d  (S ako  e t  a l .  1964 ; S p i r o  e t  a l .  1 9 7 4 ; N oone e t  a l .  
1974 and  A l i  e t  a l .  1985). Thus p a t i e n t s  w i th  c l i n i c a l l y ,  a p p a re n t ly  
p o s i t i v e  n e c k s  may have been  t r e a t e d  e r ro n e o u s ly  i n  up t o  53 p e r  c e n t  
o f  c a s e s  w hen  i n  f a c t  t h e s e  o p e r a t i o n s  w e re  n o t  r e q u i r e d .  On t h e  
o th e r  h a n d , i f  c l i n i c a l l y  n e g a t i v e  n o d e s  a r e  l e f t  w i t h o u t  t r e a t m e n t  
u n t i l  tu m o u r  p r e s e n t s  c l i n i c a l l y  t h e r e  i s  a  p o o r  p r o g n o s i s .  I n  a  
g roup  o f  32 p a t i e n t s  w i th  o r a l  c a n c e r  who w ere  l e f t  u n d e r  o b s e r v a t io n  
u n t i l  p a l p a b l e  n o d e s  a p p e a r e d ,  a  p o s s i b i l i t y  o f  a  60 p e r  c e n t  5 - y e a r  
s u r v iv a l  w as re d u c e d  to  30 p e r  c e n t  b e cau se  o f  t h e  d e la y  i n  t r e a tm e n t  
(M endelson e t  a l . ,  1 9 7 6 ). T h e r e f o r e ,  i t  w as f e l t  t h a t  t h e r e  i s  a  n e e d
109
f o r  p r e d i c t o r s  o f  lym ph node m e ta s ta s e s  w h ich  a r e  m ore a c c u r a te  th a n  
s im p le  c l i n i c a l  a s s e s s m e n t .
W ith  t h e  d e v e lo p m e n t  o f  c o m p u t e r i s e d  to m o g r a p h ic  (CT) 
s c a n n in g , t h e r e  h a s  b e e n  c o n s i d e r a b l e  e n th u s i a s m  t h a t  t h i s  m ig h t  
p ro v id e  a n  e f f e c t i v e  n o n - i n v a s i v e  m e th o d  o f  a s s e s s i n g  n o d a l  
m e ta s ta s e s .  H o w e v er, c o n f l i c t i n g  r e s u l t s  h a v e  b e e n  d o c u m e n te d  i n  
d i f f e r e n t  r e p o r t s .  F r ie d m a n  e t  a l .  (1984 ) a n d  S te v e n s  e t  a l .  (1 9 8 5 ) 
r e p o r te d  t h a t  CT s c a n n in g  o f  t h e  neck  w as m ore a c c u r a te  th a n  c l i n i c a l  
e x a m in a tio n  i n  p r e d i c t i n g  m e ta s ta s i s  i n  c e r v i c a l  lym ph n o d es . On th e  
o th e r  h a n d , F e in m e s s e r  e t  a l .  (1987) h a v e  q u e s t i o n e d  t h e  s e n s i t i v i t y  
o f  CT s c a n n in g  i n  t h e  p r e d i c t i o n  o f  n o d a l  m e t a s t a s i s  a n d , i n  f a c t ,  
th e y  s u g g e s t e d  t h a t  i t  o f f e r e d  no a d v a n ta g e  o v e r  t h e  p h y s i c a l  
e x a m in a tio n  o f  t h e  n eck  f o r  th e  p re s e n c e  o f  n o d a l m e ta s ta s i s .
R e c e n tly ,  a  CT s c a n  e v a l u a t i o n  o f  r e g i o n a l  ly m p h  n o d e  
in v o lv em en t i n  c a n c e r  o f  t h e  o r a l  c a v i t y  a n d  o r o p h a r y n x  w as  c a r r i e d  
o u t  b y  C lo s e  e t  a l .  (1989 ) a s  a  p r o s p e c t i v e  s tu d y  o n  61 p r e v i o u s l y  
u n t r e a te d  p a t i e n t s  w i th  T2 o r  l a r g e r  squam ous c e l l  c a rc in o m a s . T hese 
p a t i e n t s  u n d e r w e n t  n e c k  d i s s e c t i o n  w i t h i n  o n e  m o n th  f o l l o w i n g  t h e  
com puted tom ography . The a u th o r s  found  t h a t  t h e r e  w as a  s i g n i f i c a n t  
r e l a t i o n  b e tw e e n  t h e  p a t h o l o g i c a l  s t a t u s  o f  ly m p h  n o d e s  a n d  t h e  CT 
c a t e g o r i s a t i o n  o f  n o d e s  a c c o r d in g  t o  s h a p e ,  s i z e ,  a p p e a r a n c e  a n d  
m u l t i p l i c i t y .  A l th o u g h  t h i s  t e c h n i q u e  w as fo u n d  t o  b e  s u p e r i o r  t o  
p h y s ic a l  e x a m in a t io n  i n  p r e d i c t i n g  n o d a l m e t a s t a s i s ,  i t s  r e l i a b i l i t y  
i s  s t i l l  u n d e r  q u e s t io n .  The o v e r a l l  e f f i c a c y  f o r  com puted  tom ography  
in  e v a lu a t in g  n e c k s  f o r  r e g io n a l  node m e ta s ta s i s  w as 80.7 v e r s u s  68.7 
p e r  c e n t  f o r  p h y s i c a l  e x a m i n a t i o n  (C lo s e  e t  a l . ,  1 9 8 9 ) . T h i s  i s  
b e c au se  lym ph n o d es  can  b e  c o n fu se d  w i th ,  o r  o b sc u re d  b y , t h e  m u l t ip l e
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a n a to m ic a l  s t r u c t u r e s  i n  t h e  n eck  r e g io n ,  m aking i n t e r p r e t a t i o n  o f  t h e  
CT s c a n  d i f f i c u l t  and  th u s  n o t  t o t a l l y  r e l i a b l e .  A n o th er p ro b lem  i s  
t h a t  n o t  a l l  n o d es  in v o lv e d  by  tum our a r e  o b v io u s ly  e n la rg e d .
E x c is io n a l  b io p s y  o f  c l i n i c a l l y  s u s p i c i o u s  ly m p h  n o d e s  f o r  
h i s t o l o g i c a l  a s s e s s m e n t  o f  p o s s i b l e  m e t a s t a s i s  i s  u n d o u b te d ly  m o re  
a c c u r a te  th a n  s im p le  c l i n i c a l  a s se s s m e n t. However, su ch  an  a p p ro a c h  
c a r r i e s  t h e  r i s k  o f  p o s t s u r g i c a l  c o m p l i c a t i o n s .  M c G u ir t  a n d  M cCabe 
(1978) n o t e d  a  s i g n i f i c a n t  i n c r e a s e  i n  w ound n e c r o s i s ,  r e g i o n a l  
r e c u r r e n c e s  a n d  d i s t a n t  m e t a s t a s e s  i n  t h o s e  p a t i e n t s  w ho  h a d  
e x c i s i o n a l  n o d e  b io p s y  b e f o r e  t h e  d e f i n i t i v e  t r e a t m e n t ,  i n  c o n t r a s t  
w i th  t h o s e  p a t i e n t s  who h a d  no  b io p s y  o r  h a d  b i o p s y  a t  t h e  t i m e  o f  
d e f i n i t i v e  t r e a t m e n t .  T h e r e f o r e  e x c i s i o n  b io p s y  f o r  a s s e s s m e n t  o f  
n o d a l in v o lv e m e n t i s  c o n t r a - in d ic a t e d .
F in e  n e e d l e  b i o p s y  may p r o v id e  a n  a l t e r n a t i v e  m e th o d  f o r  
p r e d i c t i n g  m e t a s t a s i s  i n  t h e  c e r v i c a l  ly m p h  n o d e s  i n  p a t i e n t s  w i t h  
o r a l  c a rc in o m a . T h is  te c h n iq u e  in  th e  hands o f  e x p e r ie n c e d  su rg e o n s  
c a n  p r o v id e  a  m e a n in g f u l  s a m p l in g  w i t h o u t  i n t e r f e r i n g  w i t h  t h e  
u l t im a te  t r e a t m e n t  a n d  d i s t u r b i n g  t i s s u e s  i n  t h e  m a n n e r  o f  a n  
e x c i s i o n a l  b i o p s y  ( F r a b l e  a n d  F r a b l e ,  1 9 7 9 ) . T he t e c h n i q u e  i s  o f  
p a r t i c u l a r  v a l u e  i n  d e b i l i t a t e d  p a t i e n t s  o r  t h o s e  w i t h  s e r i o u s  
c a r d i o r e s p i r a to r y  d i s e a s e s  who c a n  b e  p o o r  s u r g i c a l  r i s k s .  The 
te c h n iq u e  c a n  be  u s e f u l  a l s o  i n  d ia g n o s is  o f  a  p o s s ib l e  r e c u r r e n c e  o f  
p r e v io u s ly  t r e a t e d  tu m o u rs .
The a s p i r a t e s  o f  c l i n i c a l l y  s u s p e c te d  lym ph n odes f a l l  i n t o  
t h r e e  g e n e r a l  d i a g n o s t i c  c a t e g o r i e s :  m e t a s t a t i c  c a r c in o m a ,  b e n ig n  
lym phadenopathy  a n d  m a l ig n a n t  lym phom a. P e r h a p s  t h e  m o s t  f r e q u e n t
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a p p l i c a t i o n  o f  f i n e  n e e d le  b io p sy  i s  th e  a s p i r a t i o n  o f  lym ph nodes f o r  
d ia g n o s is  o f  m e t a s t a t i c  c a rc in o m a . W ith in  t h e  head  and n eck  r e g io n ,  
squamous c e l l  c a rc in o m a  r e p r e s e n t s  th e  m ost commonly d ia g n o se d  tu m o u r. 
M e ta s ta t ic  sq u a m o u s  c e l l  c a r c in o m a  i s  n o t  u s u a l l y  d i f f i c u l t  t o  
d ia g n o s e . M ost a s p i r a t e s  a r e  s a id  t o  c o n ta in  ab u n d an t squam ous c e l l s  
d e m o n s tra t in g  c y t o l o g i c a l  c r i t e r i a  o f  m a l ig n a n c y  a n d  e v id e n c e  o f  
k e r a t i n i z a t i o n  on  P a p a n ic o la o u  s t a i n .  H o w ev er, n e c r o s i s  a n d  c y s t i c  
d e g e n e r a t io n  a r e  common e le m e n ts  i n  m e t a s ta t i c  squam ous c a rc in o m a . In  
su ch  i n s t a n c e s  a s p i r a t i o n  f ro m  t h e  c e n t r e  o f  a  n e c r o t i c  tu m o u r  c a n  
y i e l d  m o s t l y  d e b r i s  w i t h  o n ly  a  few  sq u a m o u s  c e l l s  e x h i b i t i n g  
k a r y o ly s i s  o r  p y k n o s i s .  I f  t h e s e  f i n d i n g s  a r e  p r e s e n t  o n  i n i t i a l  
a s p i r a t e s  d u r i n g  r a p i d  a s s e s s m e n t ,  r e - a s p i r a t i o n  o f  t h e  e d g e  o f  t h e  
m ass h a s  b een  recom m ended (B e d ro ss ian  e t  a l . ,  1988).
C l i n i c a l l y  e n la rg e d  lym ph nodes o c c a s io n a l ly  c o n ta in  o n ly  a  
s m a ll  f o c u s  o f  m e t a s t a t i c  tu m o u r . T hus t h e r e  i s  a  c h a n c e  o f  a  b l i n d  
n e e d le  a s p i r a t i o n  b i o p s y  m i s s in g  t h e  t a r g e t  l e s i o n a l  t i s s u e ,  a n d  
g iv in g  a  f a l s e  n e g a t i v e  r e s u l t .  I t  i s  c r u c i a l  t h e r e f o r e ,  t h a t  t h e  
n e e d le  m u st make c o n ta c t  w i th  th e  t a r g e t  l e s io n .  Such a  l i m i t a t i o n ,  
and  t h e  f a c t  t h a t  i n  o r a l  c a n c e r  p a t i e n t s ,  c e r v i c a l  lym ph n o d es  w h ich  
a r e  n e i t h e r  e n l a r g e d  n o r  p a l p a b l e  may c o n t a i n  m e t a s t a s i s ,  h a v e  
m i t ig a te d  a g a in s t  th e  w id e sp re a d  u s e  o f  a s p i r a t i o n  b io p sy .
I n  t h i s  s tu d y  i t  w as p la n n e d  t o  t a c k l e  t h e  p ro b le m  o f  
p r e d i c t i n g  n o d a l m e ta s ta s i s  i n  p a t i e n t s  w i th  i n t r a - o r a l  c a rc in o m a  by 
a s s e s s in g  c e r t a i n  h i s t o l o g i c a l  f e a t u r e s  on  b i o p s y  a n d  o n  l o c a l  
e x c is io n  o f  t h e  p r im a r y  tu m o u r .  T he a t t e m p t  w a s  t h e n  m ade t o  
c o r r e l a t e  t h e s e  f e a t u r e s  w i t h  t h e  h i s t o l o g i c a l  s t a t u s  o f  t h e  lym ph
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n o d es  i n  neck  d i s s e c t i o n  sp ec im en s .
3 .2  MATERIAL AND MEIHGDS
3 .2 .1  D e t a ils  o f  C ase S e le c t io n
The b u lk  o f  t h e  m a t e r i a l  u s e d  i n  t h i s  s tu d y  w a s  e x t r a c t e d  
from  t h e  g e n e r a l  m a t e r i a l  u s e d  f o r  t h e  m a in  s tu d y  a n d  t h e  g e n e r a l  
c r i t e r i a  f o r  c a s e  s e l e c t i o n  a r e  d is c u s s e d  th o ro u g h ly  i n  C h a p te r  2. The 
s tu d y  w as r e s t r i c t e d  t o  c a s e s  o f  sq u a m o u s  c e l l  c a r c in o m a  t h a t  a r o s e  
from  m ucosa o f  th e  f l o o r  o f  m outh , th e  to n g u e  o r  a  c o m b in a tio n  o f  b o th  
s i t e s .
The p u r p o s e  o f  t h i s  r e t r o s p e c t i v e  s tu d y  w as  t o  e v a l u a t e  i n  
o r a l  sq u a m o u s  c e l l  c a r c in o m a  c e r t a i n  h i s t o l o g i c a l  p a r a m e t e r s  o n  
o r i g i n a l  b i o p s y  a n d  o n  r e s e c t i o n  s p e c im e n s  a n d  t o  c o r r e l a t e  t h e  
r e s u l t s  t o  t h e  h i s t o l o g i c a l  s t a t u s  o f  t h e  ly m p h  n o d e s  i n  i n d i v i d u a l  
c a s e s .  T h e r e f o r e ,  t o  e v a l u a t e  t h e  h i s t o l o g y  o f  ly m p h  n o d e s  f o r  
m e t a s ta s i s ,  a v a i l a b i l i t y  o f  n e c k  d i s s e c t i o n  s p e c im e n s  w as  a  c r u c i a l  
c r i t e r i o n  f o r  t h e  c a s e  t o  b e  s e l e c t e d .  The o t h e r  tw o  c r i t e r i a  w e re  
t h a t  a  p r e l im in a r y  b io p sy  o f  th e  tum our w as a v a i l a b l e  and  t h a t  t h e r e  
was a  r e s e c t i o n  sp ec im en  o f  th e  p r im a ry  tum our.
3 .2 .2  1h e  P aram eters S tu d ied  and th e  T echniques o f  A ssessm en t
The p a r a m e t e r s  e v a l u a t e d  on  t h e  b io p s y  m a t e r i a l  w e re  t h e  
m i t o t i c  p h a se  d i s t r i b u t i o n  and  th e  n u c le o la r  o r g a n iz e r  r e g io n  (AgNORs) 
c o u n ts .  On t h e  r e s e c t i o n  s p e c im e n s  o f  t h e  p r i m a r y  tu m o u r ,  t h e  
h i s t o l o g i c a l  f e a t u r e s  f o r  a s s e s s in g  m alig n an cy  g ra d in g  a s  recom m ended 
by A n n ero th  e t  a l .  (1987) w ere  s tu d ie d .  The t h r e e  f e a t u r e s  r e l a t e d  t o  
tum our f a c t o r  w e re , d e g re e  o f  k e r a t i n i z a t i o n ,  n u c le a r  po lym orph ism  and
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num ber o f  m i t o s e s .  The o t h e r  t h r e e  f e a t u r e s  r e l a t e d  t o  t u m o u r - h o s t  
i n t e r a c t i o n  w e r e  p a t t e r n  o f  i n v a s i o n ,  s t a g e  o f  i n v a s i o n  a n d  
ly m p h o p lasm acy tic  i n f i l t r a t i o n .  Tumour th ic k n e s s  f o r  in d iv id u a l  c a s e s  
was a l s o  a s s e s s e d  on  t h e  h i s t o l o g y  s e c t i o n s  t h a t  w e re  o b t a i n e d  f ro m  
th e  r e s e c t i o n  sp e c im en s .
The t e c h n i q u e s  i n v o lv e d  i n  t h e  e v a l u a t i o n  o f  m i t o t i c  p h a s e  
d i s t r i b u t i o n  a r e  t h o r o u g h l y  d i s c u s s e d  i n  S e c t i o n  2 .3  a n d  t h e  r e l a t e d  
s u b s e c t io n s .  A s s e s s m e n t  o f  h i s t o l o g i c a l  p a r a m e t e r s  f o r  m a l ig n a n c y  
g ra d in g  a n d  t h e  r e l a t e d  t e c h n i q u e s  a r e  d i s c u s s e d  i n  S e c t i o n  2 .4  a n d  
th e  r e l a t e d  s u b s e c t i o n s .  The t e c h n i q u e s  f o r  e v a l u a t i n g  tu m o u r  
th ic k n e s s  a r e  d i s c u s s e d  i n  s u b s e c t i o n  2 .5 .1 .  A l l  t h e  t e c h n i q u e s  
in v o lv e d  i n  a s s e s s in g  t h e  n u c le o l a r  o r g a n iz e r  r e g io n s  a r e  d i s c u s s e d  i n  
S e c t io n  2.6 and  th e  r e l a t e d  s u b s e c t io n s .
3 .3  RESULTS
The r e s u l t s  w i l l  b e  p r e s e n te d  i n  th e  f o l lo w in g  s u b s e c t io n s  i n  
a  w ay t h a t  e a c h  p r e d i c t o r  p a r a m e t e r  i s  d e a l t  w i t h  s e p a r a t e l y .  T he 
num bers o f  c a s e s  o n  w h ic h  e a c h  p a r a m e t e r  i n  q u e s t i o n  w a s  s t u d i e d  
v a r i e d .  T h i s  w as  b e c a u s e  t h e  m i t o t i c  p h a s e  d i s t r i b u t i o n  a n d  AgNORs 
w ere  a s s e s s e d  on b io p sy  m a te r i a l  w h e reas  m alig n a n c y  g ra d in g  and  tum our 
th ic k n e s s  w ere  a s s e s s e d  on th e  r e s e c t i o n  sp e c im en s . T h e re  w e re  m ore 
c a s e s  w i th  r e s e c t i o n  sp ec im en s th a n  c a s e s  w i th  p r e l im in a r y  b io p s i e s  
s u i t a b l e  f o r  a n a ly s i s .
The c a s e s  on w h ich  th e  m i t o t i c  p h ase  d i s t r i b u t i o n  w as c a r r i e d  
o u t  w ere  num bered  in  each  s i t e .  The sam e c a s e  num bers a r e  u se d  i n  th e  
p r e s e n t a t i o n  o f  d a t a  o n  o t h e r  p a r a m e t e r s  l i k e  AgNORs, m a l ig n a n c y
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g ra d in g  and  tum our th ic k n e s s .
3 .3 .1  M ito tic  P hase C ounts and P r e d ic tio n  o f  N odal M e ta s ta s is  f o r
F lo o r  o f  Mouth Carcinom a
T w e n ty - th re e  c a s e s  o f  f l o o r  o f  m outh c a rc in o m a  w e re  s tu d ie d .  
Of th e s e  11 had  m e t a s t a t i c  tum our i n  nodes and  12 w ere  node n e g a t iv e .  
The n o rm a l m i t o t i c  f ig u r e s  e v a lu a te d  i n  th e  b io p s i e s  w ere  c a te g o r i s e d  
i n t o  p h a s e s  o f  c e l l  d i v i s i o n  u s i n g  t h e  c r i t e r i a  d e s c r i b e d  b y  O jo  
(1985) and  O jo and  M acDonald (1988).
The p e r c e n t a g e s  o f  t h e  f o u r  n o rm a l  m i t o t i c  p h a s e s  n a m e ly  
p rcm e ta p h a se  (P ) , m e ta p h a s e  (M), a n a p h a s e  (A) a n d  t e l o p h a s e  (T) a r e  
shown i n  T a b le  3 .1 . T h is  t a b l e  a l s o  sh o w s t h e  n u m b e rs  o f  a b n o rm a l  
m ito s e s  (Abm), a p o p t o t i c  m i t o s e s  (Apm) a n d  a p o p t o t i c  c e l l s  (Ape) 
c o u n te d  i n  t h e  sam e  f i e l d s  a s  t h e  100 n o r m a l  m i t o s e s  w e r e  a s s e s s e d .  
The r a t i o s  P:M a n d  P+M:A+T i n  i n d i v i d u a l  c a s e  a r e  a l s o  sh o w n . The 
means and  th e  s ta n d a r d  d e v ia t io n s  (SD) f o r  e a ch  m i t o t i c  p a ra m e te r  i n  
th e  g r o u p  w i t h  n e g a t i v e  a n d  t h e  g ro u p  w i t h  p o s i t i v e  n o d e s  a r e  a l s o  
shewn i n  T a b le  3 .1 .
I t  w as found  t h a t  i n  t h e  m a jo r i ty  o f  c a s e s  t h e  p e rc e n ta g e  o f  
p rcm e ta p h a ses  w as h i g h e r  t h a n  t h e  r e s t  o f  t h e  m i t o t i c  p h a s e s .  The 
n e x t  m o s t  f r e q u e n t  p h a s e  w as m e ta p h a s e .  M a n n -W h itn e y  U - t e s t s  w e re  
c a r r i e d  o u t  f o r  a l l  t h e  s t a t i s t i c a l  a n a ly s e s .  The p e rc e n ta g e s  o f  e a ch  
o f  t h e  p h a s e s  w ere  com pared b e tw e en  th e  g ro u p  w i th  n e g a t iv e  n o d es  and  
t h e  g ro u p  w i th  p o s i t i v e  nodes. A lth o u g h  t h e r e  w e re  s l i g h t  d i f f e r e n c e s  
i n  t h e  m e a n s  i n  t h e  m i t o t i c  p h a s e s  b e t w e e n  t h e  g r o u p s ,  n o  
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  w ere  n o te d .
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The P:M r a t i o  i n  t h e  n o d e  p o s i t i v e  c a s e s  w as  s l i g h t l y  lo w e r  
th a n  i n  t h e  n o d e  n e g a t i v e  c a s e s ,  b u t  t h e  d i f f e r e n c e  w a s  n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t .  S i m i l a r l y  t h e  r a t i o  o f  e a r l y  t o  l a t e  
p h a s e s  o f  m i t o s e s  (P+M:A+T) d i d  n o t  d i f f e r  s i g n i f i c a n t l y  b e tw e e n  
g ro u p s .
The a b n o rm a l  m i t o s e s  a n d  a p o p t o t i c  m i t o s e s  a n d  c e l l s  w e re  
th e n  com pared  and  no d i f f e r e n c e s  i n  in c id e n c e  b e tw e en  t h e  g ro u p s  w as 
e v id e n t .  The v a lu e s  f o r  a b n o rm a l m ito s e s  p lu s  a p o p to t ic  m ito s e s  w ere  
com bined t o  g iv e  a n  i n d i c a t i o n  o f  a b e r r a n t  m i t o t i c  a c t i v i t y ,  b u t  a g a in  
no d i f f e r e n c e  w as e v id e n t  b e tw een  g ro u p s . S im i la r ly  a p o p to t ic  m ito s e s  
and  a p o p to t ic  c e l l s  w ere  com bined  bo g iv e  a  t o t a l  i n d i c a t i o n  o f  t h i s  
fo rm  o f  c e l l  l o s s ,  b u t  co m p a riso n  showed no d i f f e r e n c e  b e tw e en  g ro u p s .
3 .3 .2  M ito t ic  P hase C ounts and P r e d ic tio n  o f  N odal M e ta s ta s is  fa r
Tongue Carcinoma
E ig h te e n  c a s e s  o f  to n g u e  c a rc in o m a  w ere  a s s e s s e d  f o r  m i t o t i c  
p h a se  d i s t r i b u t i o n .  O f t h e s e  13 sh o w ed  m e t a s t a t i c  tu m o u r  a n d  f i v e  
w ere  node n e g a t iv e .
As i n  c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a ,  t h e  p e r c e n t a g e s  o f  
t h e  f o u r  n o rm a l m i t o t i c  p h a s e s , ab n o rm al m ito s e s ,  a p o p to t ic  m ito s e s  
and  a p o p to t ic  c e l l s  w ere  s tu d ie d .  The r e s u l t s  a r e  shown i n  T a b le  3 .2 , 
c a te g o r i s e d  i n t o  tw o  g r o u p s ,  w i t h  e i t h e r  n e g a t i v e  o r  w i t h  p o s i t i v e  
n o d es. T he r a t i o s  o f  P:M a n d  P+M:A+T i n  i n d i v i d u a l  c a s e  a r e  a l s o  
shewn i n  T a b le  3 .2 . S im i la r  t r e n d s  t o  th o s e  d e s c r ib e d  i n  t h e  f l o o r  o f  
m outh c a rc in o m a  w ere  n o t ic e d .  The p e rc e n ta g e s  o f  p ro m e ta p h a se s  w ere  
h ig h e r  th a n  t h e  r e s t  o f  th e  m i t o t i c  p h a se s .
116
S t a t i s t i c a l  a n a l y s e s  w e re  c a r r i e d  o u t  i n  t h e  sam e  m a n n e r  a s  
i n  c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a .  S i m i l a r  p a r a m e t e r s  w e r e  
com pared b e tw e e n  t h e  g ro u p  w i th  n e g a t iv e  and  th e  g ro u p  w i th  p o s i t i v e  
n o d es. T h e r e  w e r e  s l i g h t  d i f f e r e n c e s  i n  t h e  m e a n s  b u t  n o  
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  g r o u p s  w e r e  
d e m o n s tra te d .
3 .3 .3  M ito t ic  P hase C ounts and P r e d ic tio n  o f  N odal M e ta s ta s is  fa r  
C arcinom as In v o lv in g  Tongue P lu s F lo o r  o f  Mouth
Ten c a s e s  o f  c a rc in o m a  in v o lv in g  to n g u e  p lu s  f l o o r  o f  m outh 
w ere  s tu d ie d .  S ix  w ere  node p o s i t i v e  and  f o u r  w e re  node n e g a t iv e .
The sam e m i t o t i c  p a ra m e te rs  and  th e  r a t i o s  t h a t  w ere  a s s e s s e d  
i n  c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a  a n d  c a s e s  o f  to n g u e  c a r c in o m a ,  
w ere  a l s o  s t u d i e d  o n  t h e  c a s e s  a t  t h i s  a n a t o m i c a l  s i t e .  T he r e s u l t s  
o f  t h e s e  m i t o t i c  p a ra m e te rs  and  th e  r a t i o s  a r e  shown i n  T a b le  3 .3 .
S im i la r  s t a t i s t i c a l  a n a l y s e s  t o  t h o s e  d e s c r i b e d  i n  S e c t i o n
3 .3 .1  w e re  c a r r i e d  o u t  t o  com pare t h e  m i t o t i c  p a ra m e te r s  b e tw e en  node 
n e g a t iv e  and  node p o s i t i v e  g ro u p s  a t  t h i s  s i t e .  S l i g h t  d i f f e r e n c e s  i n  
th e  m eans b e tw e en  th e  g ro u p s  w ere  n o te d , b u t  t h e  d i f f e r e n c e s  w ere  n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t .
3 .3 .4  CbmhinatLon o f  C ases a t  D if fe r e n t  S i t e s
I t  w a s  f e l t  t h a t  t h e  n u m b e rs  o f  c a s e s  a t  e a c h  s i t e  w e re  
r e l a t i v e l y  s m a l l  an d  t h a t  t h i s  m ig h t  h a v e  i n f l u e n c e d  t h e  r e s u l t s .  
A c c o rd in g ly  f u r t h e r  co m p a riso n s  w ere  u n d e r ta k e n  c o n t r a s t i n g  th e  d a ta  
on  a l l  node n e g a t iv e  c a s e s  w i th  t h a t  from  node p o s i t i v e  c a s e s .  T a b le
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3 .4  su m m a rise s  t h e  d a ta  show ing  th e  m eans and  s ta n d a r d  d e v ia t io n s  o f  
t h e  com bined  g ro u p s . C om parisons w ere  made u s in g  M ann-W hitney U - t e s t s  
and  th e s e  show ed no s i g n i f i c a n t  d i f f e r e n c e s  i n  any  o f  t h e  p a ra m e te rs  
be tw een  t h e  node  p o s i t i v e  and node n e g a t iv e  c a s e s .
3 .3 .5  S t a t i s t i c a l  Com parison o f  M ito tic  Phase C ounts B etw een th e
S i t e s
An a t t e m p t  w as made a l s o  t o  com pare t h e  m i t o t i c  p a ra m e te r s  
b e tw een  t h e  s i t e s  t o  d e te rm in e  w h e th e r  t h e r e  m ig h t be  d i f f e r e n c e s  i n  
t h e  m i t o t i c  p h a se  d i s t r i b u t i o n  o f  c a rc in o m a s  i n  th e s e  t h r e e  a n a to m ic a l  
s i t e s .  T a b le  3.5 su m m arise s  th e  d a ta  on n o rm a l m ito s e s  f o r  t h e  t h r e e  
s i t e s  s t u d i e d .  M a n n -W h itn e y  U - t e s t s  g a v e  a p p a r e n t l y  s i g n i f i c a n t  
d i f f e r e n c e s  b e tw e en  f l o o r  o f  m outh and  to n g u e  c a s e s  in  th e  p e rc e n ta g e  
o f  p r o m e ta p h a s e s  a n d  t h e  p e r c e n t a g e  o f  t e l o p h a s e s  (P= 0 .0 4 6  a n d  P= 
0 .0 0 5 , r e s p e c t i v e l y ) .  B e c a u s e  69 s e p a r a t e  M a n n -W h itn e y  U - t e s t s  h a d  
been  u n d e r t a k e n ,  t h e r e  w a s  a  r i s k  t h a t  t h e s e  w e r e  n o t  r e a l  
d i f f e r e n c e s .  When a  B o n f e r r o n i  a d j u s t e d  p r o b a b i l i t y  w as d e r i v e d  
n e i t h e r  d i f f e r e n c e  a p p e a r e d  s i g n i f i c a n t .  No s i g n i f i c a n t  d i f f e r e n c e s  
w ere  found  in  th e  d a ta  from  f l o o r  o f  m outh com pared  t o  c a s e s  in v o lv in g  
to n g u e  p lu s  f l o o r  o f  m outh. When th e  to n g u e  a lo n e  w as c o n t r a s te d  w i th  
c a s e s  i n v o l v i n g  to n g u e  p l u s  f l o o r  o f  m o u th  t h e  p e r c e n t a g e  o f  
t e lo p h a s e s  i n i t i a l l y  a p p e a r e d  s i g n i f i c a n t l y  d i f f e r e n t  b u t  w as fo u n d  
n o t  t o  b e  s o  f o l lo w in g  B o n fe rro n i a d ju s tm e n t .
118
3 .3 .6  Com parisons o f  Abnormal M ito ses and A p o p to tic  and
M ito ses
The d a ta  on a b n o rm a l m ito s e s  and  a p o p to s i s  a r e  su m m arised  i n  
T a b le  3 .6 . A bnorm al m ito s e s  w e re  com bined  w i th  a p o p to t ic  m ito s e s  t o  
g iv e  a  t o t a l  v a l u e  f o r  a b e r r a n t  m i t o s e s .  A p o p to t i c  m i t o s e s  w e re  
com bined w i t h  a p o p t o t i c  c e l l s  t o  g i v e  a  t o t a l  c o u n t  f o r  a p o p t o s i s .  
The o n ly  s i g n i f i c a n t  d i f f e r e n c e s  a p p a r e n t  f o l l o w i n g  B o n f e r r o n i  
a d ju s tm e n t  w e r e  b e tw e e n  t h e  f l o o r  o f  m o u th  tu m o u r s  a n d  t h e  to n g u e  
tum ours (P = 0 .028). Abnorm al m ito s e s  and  a p o p to t ic  m ito s e s  w e re  m ore 
f r e q u e n t  i n  to n g u e  c a s e s .  The c o m b in a t io n  o f  a p o p t o t i c  m i t o s e s  a n d  
a p o p to t i c  c e l l s  w as a l s o  m ore f r e q u e n t  i n  to n g u e  c a s e s .  The v a lu e  f o r  
a p o p to t ic  c e l l s  w as n o t  s i g n i f i c a n t l y  d i f f e r e n t  b u t  t h e  v a lu e  o f  t h e  
com bined d a t a  on  a p o p t o t i c  c e l l s  a n d  m i t o s e s  sh o w ed  a  s i g n i f i c a n t l y  
h ig h e r  v a lu e  i n  to n g u e  tum ours  (P = 0.014, B o n fe rro n i a d ju s te d ) .
In  a l l  co m p a riso n s  th e  d a ta  f o r  tum ours  o f  to n g u e  p lu s  f l o o r  
o f  m o u th  w e re  i n t e r m e d i a t e  b e tw e e n  f l o o r  o f  m o u th  a lo n e  a n d  to n g u e  
a lo n e  and  d id  n o t  d i f f e r  s i g n i f i c a n t l y  from  th e s e  o t h e r  g ro u p s .
3 .4  AgNORs AND PREDICTION OF NODAL METASTASIS
The d a t a  f o r  t h e  t h r e e  s i t e s  s t u d i e d  a r e  show n  i n  T a b le  3 .7 . 
The c a s e  n u m b e rs  a r e  t h e  sam e  a s  t h o s e  u s e d  i n  t h e  c o r r e s p o n d in g  
a n a ly s e s  o f  m i t o t i c  p h ase  d a ta  shown i n  T a b le s  3.1 t o  3 .3 . The tu m o u r 
s i z e  (T) a n d  t h e  c l i n i c a l  n o d a l  s t a t u s  (N) f o r  t h e  c a s e s  i n  t h e  t h r e e  
s i t e s  a r e  a l s o  show n  i n  T a b le  3 .7 .
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3 .4 .1  N odal S ta tu s
The g r o u p i n g s  i n  T a b l e  3 .7  i n d i c a t e s  t h e  c a s e s  w i t h  
h i s t o l o g i c a l l y  p ro v en  node m e ta s ta s e s .  C om parison  w i th  t h e  c l i n i c a l  
node e v a lu a t io n  show ed o n ly  one  in s ta n c e  i n  t h e  15 node n e g a t iv e  c a s e s  
w here t h e  n e c k  w as t h o u g h t  t o  b e  p o s i t i v e  c l i n i c a l l y .  T h is  i s  a  6 .7  
p e r  c e n t  f a l s e  p o s i t i v e  a s s e s s m e n t . By c o n t r a s t  m ore c a s e s  a s s e s s e d  
a s  NO c l i n i c a l l y ,  w e re  fo u n d  t o  h a v e  n o d a l  m e t a s t a s e s .  S e v e n  o f  t h e  
27 n o d e  p o s i t i v e  c a s e s  w e re  i n  t h i s  c a t e g o r y ,  r e p r e s e n t i n g  a  26 p e r  
c e n t  f a l s e  n e g a t i v e  a s s e s s m e n t .  A l l  b u t  tw o  o f  t h e  c a s e s  i n  t h i s  
c a te g o ry  in v o lv e d  th e  to n g u e  tu m o u rs .
3 .4 .2  P r e d ic t io n  o f  N odal M e ta s ta s is  in  F lo o r  o f  Mouth C arcinom a
TWenty c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a  w e r e  s t u d i e d .  O f 
t h e s e ,  11 h a d  m e t a s t a t i c  tu m o u r  i n  t h e  n o d e s  a n d  n i n e  w e r e  n o d e  
n e g a t iv e .
The m ean n u m b e rs  o f  AgNORs p e r  n u c l e u s  i n  e a c h  i n d i v i d u a l  
c a s e  i s  e v i d e n t  i n  T a b le  3 .7 . T h e s e  a r e  c a t e g o r i s e d  a c c o r d i n g  t o  
w h e th e r  t h e  i n d iv i d u a l  c a s e  had  m e t a s t a t i c  tum our i n  t h e  n o d e s  o r  n o t .  
T h re e  c a s e s  i n  t h e  g ro u p  w i t h  n e g a t i v e  n o d e s  a r e  m a rk e d  w i t h  a n  
a s t e r i s k .  T h i s  i s  t o  i n d i c a t e  t h a t  c a s e s  w i t h  t h e  sam e  c a s e  n u m b e r  
shewn i n  T a b le  3.1 w h e re  t h e  d a t a  o f  m i t o t i c  p h a s e  d i s t r i b u t i o n  a r e  
p r e s e n te d ,  w e re  n o t  s u i t a b l e  f o r  a s s e s s m e n t  o f  AgNORs. The r e a s o n  w as 
d u e  e i t h e r  t o  t h e  b io p sy  m a t e r i a l  b e in g  c o m p le te ly  u se d  f o l lo w in g  th e  
p r e p a r a t io n  o f  h i s t o l o g i c a l  s e c t i o n s  th r o u g h  m u l t i p l e  l e v e l s  f o r  
a s se s s m e n t o f  m i t o t i c  ph ase  d i s t r i b u t i o n  o r  t h e  b io p s y  sp e c im en s  had 
been  p o s t f i x e d  w i t h  m e r c u r i c  c h l o r i d e  w h ic h  w a s  fo u n d  t o  i n t e r f e r e
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w ith  t h e  s i l v e r  s t a i n in g  f o r  AgNORs.
I t  w as found  t h a t  t h e  mean AgNORs c o u n ts  w ere  g e n e r a l l y  lo w e r  
i n  t h e  c a s e s  w i t h  n e g a t i v e  n o d e s  t h a n  i n  c a s e s  w i t h  p o s i t i v e  n o d e s .  
The mean num bers o f  AgNORs w ere  com pared  b e tw e en  th e  tw o  g ro u p s  u s in g  
th e  M a n n -W h itn e y  U - t e s t .  The d i f f e r e n c e s  w e re  s i g n i f i c a n t  (P = 
0 .0 1 9 ) .
F o llo w in g  t h e  h i s t o l o g i c a l  s tu d y  o f  t h e  ly m p h  n o d e s  i t  w as  
found  t h a t  t h e  c l i n i c a l  a s s e s s m e n t  o f  t h e  n o d e s  w as n o t  a c c u r a t e  i n  
o n ly  tw o  c a s e s .  One c a s e  i n  t h e  n o d e  n e g a t i v e  g ro u p  a n d  o n e  c a s e  i n  
t h e  n o d e  p o s i t i v e  g r o u p .  C a se  n u m b er 2 i n  t h e  g r o u p  w i t h  n e g a t i v e  
n o d e s , c l i n i c a l l y  w as T4N1, b u t  s c o re d  a  low  mean AgNORs c o u n t (9 .96). 
C ase num ber 11 i n  t h e  g ro u p  w i th  p o s i t i v e  n o d e s , c l i n i c a l l y  w as T2N0, 
b u t  s c o re d  a  h ig h  mean AgNORs c o u n t (20.43). How ever, t h e r e  w e re  tw o  
c a s e s ,  n u m b e r  5 a n d  n u m b er 8 i n  t h e  g ro u p  w i t h  n e g a t i v e  n o d e s ,  w h ic h  
gav e  h ig h  AgNORs c o u n ts  b u t  w ere  c o r r e c t l y  a s s e s s e d  a s  NO c l i n i c a l l y .
F ig . 3.1 d e m o n s t r a t e s  t h e  d o t  p l o t  o f  t h e  tw o  g r o u p s  t o  show  
th e  d i s t r i b u t i o n  o f  t h e  m ean n u m b e rs  o f  AgNORs. C o n t r a s t i n g  o f  t h e  
d o t  p l o t s  r e v e a l s  t h a t  a l t h o u g h  t h e r e  i s  som e o v e r l a p p i n g  i n  t h e  
v a lu e s ,  t h e  d i f f e r e n c e s  a r e  q u i t e  o b v io u s .  O u t o f  n i n e  c a s e s  w i t h  
n e g a t iv e  n o d e s  o n ly  tw o  c a s e s  sho w ed  m ean n u m b e rs  o f  AgNORs g r e a t e r  
th a n  1 2 .6 . I n  c o n t r a s t ,  a l l  t h e  11 c a s e s  w i t h  p o s i t i v e  n o d e s  sh o w e d  
mean num bers g r e a t e r  th a n  12.6.
T.i n ^ a r  d i s c r im in a n t  a n a ly s i s  w as th e n  u n d e r ta k e n  and  i t  w as 
fo u n d  t h a t  a n a ly s i s  o f  th e  AgNORs c o u n t c o r r e c t l y  c l a s s i f i e d  17 o f  th e  
20 c a s e s  (85% ). The m i s c l a s s i f i e d  c a s e s  w e re  5 a n d  8 i n  t h e  n o d e  
n e g a t iv e  g r o u p  a n d  c a s e  3 i n  t h e  n o d e  p o s i t i v e  g r o u p .  B e c a u s e  t h e r e
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was no  o t h e r  g r o u p  o f  f l o o r  o f  m o u th  c a s e s  u p o n  w h ic h  t o  t e s t  t h e  
d i s c r im in a n t  f u n c t i o n ,  c r o s s  v a l i d a t i o n  w as u n d e r t a k e n  b y  o m i t t i n g  
e a c h  in d iv id u a l  c a s e  i n  t u r n ,  r e c a l c u l a t i n g  th e  c l a s s i f i c a t i o n  on  th e  
re m a in in g  c a s e s  a n d  t h e n  a p p ly i n g  t h i s  t o  t h e  o m i t t e d  c a s e .  T h is  
shewed no  l o s s  o f  d i s c r im in a t io n  g iv in g  s t r o n g  s u p p o r t  t o  t h e  v a l i d i t y  
o f  t h e  d i s c r i m i n a n t  a b i l i t y  o f  t h e  AgNORs c o u n t  i n  p r e d i c t i n g  
m e t a s t a s i s .
3 .4 .3  P r e d ic tio n  o f  N odal M e ta s ta s is  in  Tongue C hrcinoina
F o u r te e n  c a s e s  o f  to n g u e  c a r c in o m a  w e r e  s t u d i e d  f o r  AgNORs 
a s se s s m e n t. Of th e s e  11 c a s e s  had  m e t a s t a t i c  tu m o u r i n  t h e  n o d e s  and  
t h r e e  c a s e s  w ere  node n e g a t iv e .
The mean num bers o f  AgNORs a r e  shown i n  T a b le  3 .7 . T hese  a r e  
g ro u p ed  a c c o rd in g  t o  t h e  h i s t o l o g i c a l  n o d a l s t a t u s ,  w h e th e r  o r  n o t  t h e  
c a s e  h ad  m e t a s t a t i c  tum our.
The n u m b e r  o f  c a s e s  i n  t h e  g ro u p  w i t h  n e g a t i v e  n o d e s  w as  
s m a ll.  T he s t a t i s t i c a l  a n a l y s e s  d e s c r i b e d  i n  S e c t i o n  3.4 .1  w e re  
c a r r i e d  o u t .  A l th o u g h  s l i g h t  d i f f e r e n c e s  w e re  n o t e d  i n  t h e  m ea n s  
be tw een  th e  tw o  g ro u p s , no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  w e re  
d e m o n s tra te d .
3 .4 .4  P r e d ic tio n  o f  Nodal M e ta sta sis  in  Chrcinom as In v o lv in g  Tongue
P lu s  F lo o r  o f  Mouth
O nly e ig h t  c a s e s  o f  c a rc in o m a  in v o lv in g  to n g u e  p lu s  f l o o r  o f
m outh w e re  u s e d  f o r  t h e  a s s e s s m e n t  o f  AgNORs. O f t h e s e ,  f i v e  h a d  
m e t a s t a t i c  tum our i n  t h e  no d es and  t h r e e  w ere  w i th  tu m o u r - f r e e  nodes.
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T a b le  3.7 show s th e  mean num bers o f  AgNORs f o r  th e  g ro u p  w i th  
n e g a t iv e  and  th e  g ro u p  w i th  p o s i t i v e  nodes. S l i g h t  d i f f e r e n c e s  w ere  
n o te d  i n  t h e  m ean s o f  t h e  n u m b e rs  o f  AgNORs b e tw e e n  t h e  tw o  g r o u p s .  
As in  th e  c a s e s  o f  to n g u e  c a rc in o m a , s t a t i s t i c a l  a n a ly s e s  w e re  c a r r i e d  
o u t  t o  com pare t h e  mean num bers o f  AgNORs. The r e s u l t s  d id  n o t  d i f f e r  
s i g n i f i c a n t l y  b e tw e en  th e  g ro u p s .
3 .4 .5  Com parison o f  C ases in  A ll S i t e s  Combined
The n u m b e rs  o f  c a s e s  i n  t h e  to n g u e  a n d  to n g u e  p l u s  f l o o r  o f  
m outh g r o u p s  w e re  s m a l l ,  p a r t i c u l a r l y  o f  n o d e  n e g a t i v e  c a s e s .  A l l  
node n e g a t iv e  c a s e s ,  from  th e  t h r e e  s i t e s  w ere  com bined  and  c o n t r a s te d  
w i th  t h e  d a ta  from  a l l  node p o s i t i v e  c a s e s .  The mean AgNORs c o u n t  f o r  
node n e g a t i v e  c a s e s  w as 11 .49  an d  f o r  n o d e  p o s i t i v e  c a s e s  w as  1 6 .3 2 . 
The c a s e s  w e re  c o m p a re d  u s i n g  t h e  M a n n -W h itn e y  U - t e s t  a n d  t h e  
d i f f e r e n c e  w as s i g n i f i c a n t  (P= 0.029).
F u r th e r ,  d i s c r i m i n a n t  a n a l y s i s  w as  u n d e r t a k e n  u s i n g  t h e  
AgNORs c o u n t i n  a l l  th e  42 c a s e s .  T h is  r e s u l t e d  i n  a s s ig n in g  o n ly  27 
c a s e s  c o r r e c t l y  t o  e i t h e r  t h e  n e g a t i v e  o r  p o s i t i v e  g r o u p .  T h i s  i s  a
6 4 .3  p e r  c e n t  a c c u r a te  a s s e s s m e n t  w h ich  in d ic a te d  t h a t  AgNORs c o u n t 
was n o t  a  p a r t i c u l a r l y  good d i s c r im in a t o r  f o r  th e  c a s e s  a s  a  w ho le .
3 .4 .6  S t a t i s t i c a l  Oonqpariscn o f  AgNORs C ounts in  Ocmbined F lo o r  o f  
Mouth and th e  Tongue c a s e s
C ases o f  f l o o r  o f  m outh c a rc in o m a  i n  t h e  g ro u p  w i th  n e g a t iv e  
no d es w ere  com bined  w ith  c a s e s  o f  to n g u e  c a rc in o m a  i n  t h e  g ro u p  w i th  
n e g a t iv e  n o d e s .  The g ro u p s  w i t h  p o s i t i v e  n o d e s  i n  t h e s e  tw o  s i t e s  
w ere  a l s o  com bined . The mean num bers o f  AgNORs i n  t h e  node n e g a t iv e
12 3
g ro u p  w as  1 1 .6 6  a n d  f o r  t h e  g ro u p  w i t h  p o s i t i v e  n o d e s  w as 1 6 .5 . I t  
was fo u n d  t h a t  t h e  d i f f e r e n c e  was s i g n i f i c a n t  (P= 0.0052, M ann-W hitney 
U - t e s t ) .
3 .4 .7  S t a t i s t i c a l  OaqparisGn o f  AgNORs C ounts in  Combined F lo o r  o f  
Mouth and Tongue P lu s F lo o r  o f  Mouth C ases
C ases o f  f l o o r  o f  m outh c a rc in o m a  i n  t h e  g ro u p  w i th  n e g a t iv e  
nodes w ere  com bined  w i th  c a s e s  o f  to n g u e  p lu s  f l o o r  o f  m outh c a rc in o m a  
i n  t h e  g ro u p  w i th  n e g a t iv e  n o d es . S i m i la r ly  t h e  g ro u p s  w i th  p o s i t i v e  
no d es w e re  com bined . The mean num bers o f  AgNORs i n  t h e  node n e g a t iv e  
g ro u p  w as  14 .7 8  a n d  f o r  t h e  n o d e  p o s i t i v e  g ro u p  w a s  1 6 .2 6 . T h e r e  w as  
a  s l i g h t  d i f f e r e n c e  b e tw e e n  t h e  m ean v a l u e s ,  b u t  t h i s  w a s  n o t  
s i g n i f i c a n t  s t a t i s t i c a l l y .
3 .4 .8  S t a t i s t i c a l  O rm parisen o f  AgNORs Cbunts in  Orinhined Ttangue 
and Tongue P lu s F lo o r  o f  Mouth
C ases o f  to n g u e  c a r c in o m a  i n  t h e  g r o u p  w i t h  n e g a t i v e  n o d e s  
w ere  c o m b in e d  w i t h  c a s e s  o f  to n g u e  p l u s  f l o o r  o f  m o u th  c a r c in o m a  i n  
th e  g r o u p  w i t h  n e g a t i v e  n o d e s .  S i m i l a r l y  t h e  g r o u p s  w i t h  p o s i t i v e  
n odes w e re  com bined . The mean num bers o f  AgNORs i n  t h e  node n e g a t iv e  
g ro u p  w as  14.41 a n d  f o r  t h e  n o d e  p o s i t i v e  g ro u p  w as  1 5 .7 4 . T h e re  w as 
a  s l i g h t  d i f f e r e n c e  i n  th e  m eans, b u t  o v e r a l l  t h e  d i f f e r e n c e  w as n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t .
3 .5  MALIGNANCY GRADING AND FREDICTTON OF NODAL METASTASIS
The num ber o f  c a s e s  in v o lv e d  i n  th e  a s s e s s m e n t  o f  m a lig n an cy  
g ra d in g  i n  e a c h  a n a to m ic a l  s i t e  in c lu d e d  th e  sam e c a s e s  on w hich  th e
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m ito s e s  a n d  AgNORs w e re  a s s e s s e d ,  p l u s  a l s o  c a s e s  t h a t  h a d  l o c a l  
r e s e c t i o n  a n d  n e c k  d i s s e c t i o n  s p e c im e n s ,  b u t  no  p r e l i m i n a r y  b io p s y  
sp ec im en s. T he i n d i v i d u a l  c a s e  n u m b e rs  a r e  t h e  sam e  a s  u s e d  f o r  t h e  
m i t o t i c  p h a se  d i s t r i b u t i o n  and  AgNORs a s s e s s m e n ts .
3 .5 .1  P r e d ic tio n  o f  N odal M e ta s ta s is  in  F lo o r  o f  Mouth Chrcinom a
T h i r t y - f i v e  c a s e s  o f  c a rc in o m a  o f  f l o o r  o f  m outh w e re  s tu d ie d  
f o r  t h e  a s s e s s m e n t  o f  m a lig n an cy  g ra d in g  u s in g  th e  sy s te m  d e s c r ib e d  by 
A n n ero th  e t  a l .  (1 9 8 7 ). O f t h e s e  20 c a s e s  h a d  n e g a t i v e  n o d e s  a n d  t h e  
o t h e r  15 c a s e s  had  m e t a s t a t i c  tum our i n  t h e  n o d es .
T a b le  3 .8  s u m m a r is e s  t h e  s c o r e s  o f  t h e  s i x  i n d i v i d u a l  
h i s t o l o g i c a l  f e a t u r e s  in v o lv e d  i n  t h e  sy s te m . The s c o r e s  o f  t h e  tum our 
f a c t o r  w h ic h  i s  a  s u m m a tio n  o f  t h e  t h r e e  c e l l u l a r  f e a t u r e s ,  a n d  t h e  
s c o re s  o f  t h e  t u m o u r - h o s t  i n t e r a c t i o n  w h ic h  i s  a  s u m m a tio n  o f  t h r e e  
tu m o u r-h o s t  i n t e r a c t i o n  f e a t u r e s  a r e  a l s o  shown. The t o t a l  m a lig n a n c y  
g ra d e s  f o r  i n d i v i d u a l  c a s e s  a r e  t h e  sum o f  a l l  s i x  f e a t u r e s .  T h e s e  
a r e  p r e s e n te d  a c c o rd in g  t o  th e  h i s t o l o g i c a l  n o d a l s t a t u s .
S t a t i s t i c a l  a n a ly s e s  u s in g  M ann-W hitney U - t e s t s  w ere  c a r r i e d  
o u t  t o  c o m p a re  t h e  i n d i v i d u a l  p a r a m e t e r s  b e tw e e n  t h e  g ro u p  w i t h  
n e g a t iv e  and  g ro u p  w i th  p o s i t i v e  n o d es. T here  w ere  s l i g h t  d i f f e r e n c e s  
i n  t h e  s c o r e s  o f  t o t a l  m a l ig n a n c y  g r a d e s ,  b u t  s t a t i s t i c a l  a n a l y s e s  
showed t h a t  t h e  d i f f e r e n c e s  b e tw een  th e  g ro u p s  w ere  n o t  s i g n i f i c a n t .  
S im i la r ly ,  t h e  t o t a l  s c o re s  o f  tum our f a c t o r  w ere  com pared  and  a g a in  
no  s i g n i f i c a n t  d i f f e r e n c e s  w e re  d e m o n s t r a t e d  b e tw e e n  t h e  g r o u p s .  
However, w hen  t h e  t o t a l  s c o r e s  o f  t h e  t u m o u r - h o s t  i n t e r a c t i o n  w e re  
com pared, s t a t i s t i c a l  a n a l y s i s  show ed  t h a t  t h e  d i f f e r e n c e  w as 
s i g n i f i c a n t  (P= 0 .0 2 4 ) .
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An a t t e m p t  w as made a l s o  t o  com pare e a ch  in d iv id u a l  f e a t u r e  
be tw een  t h e  g r o u p s .  S t a t i s t i c a l  a n a l y s e s  sh o w ed  t h a t  t h e  p a t t e r n  o f  
in v a s io n  d i f f e r e d  s i g n i f i c a n t l y  b e tw e e n  t h e  g r o u p s  (P= 0 .0 1 4 ) . None 
o f  t h e  o t h e r  in d iv id u a l  f e a t u r e s  d e m o n s tra te d  s i g n i f i c a n t  d i f f e r e n c e s  
be tw een  t h e  g r o u p s .
3 .5 .2  P r e d ic tio n  o f  N odal M e ta s ta s is  in  farrrinm na o f  Tongue
F o r ty -o n e  c a s e s  o f  to n g u e  c a r c in o m a  w e r e  s t u d i e d  f o r  t h e  
a s se s s m e n t o f  m a l ig n a n c y  g r a d e s .  O f t h e s e ,  27 c a s e s  h a d  p o s i t i v e  
no d es and  14 had  n e g a t iv e  nodes.
T o ta l  m a l ig n a n c y  g r a d e s ,  t o t a l  tu m o u r  f a c t o r  a n d  t o t a l  
tu m o u r-h o s t  i n t e r a c t i o n  a r e  show n i n  T a b le  3 .9 . T he s c o r e s  o f  t h e  
i n d iv id u a l  f e a t u r e s  a s  w e l l  a s  th e  m eans and  s ta n d a r d  d e v ia t io n s  f o r  
e a c h  p a r a m e t e r  a r e  a l s o  show n  i n  T a b le  3 .9 . T h e s e  a r e  p r e s e n t e d  
a c c o rd in g  t o  w h e th e r  o r  n o t  th e  i n d iv id u a l  c a s e s  had  m e t a s t a t i c  tu m o u r 
i n  t h e  n o d e s .
As i n  t h e  c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a ,  s i m i l a r  
s t a t i s t i c a l  a n a l y s e s  w e re  c a r r i e d  o u t  t o  c o m p a re  t h e  p a r a m e t e r s  
be tw een  t h e  g ro u p s . S l ig h t  d i f f e r e n c e s  w ere  n o te d , b u t  i n  no in s t a n c e  
w ere  s i g n i f i c a n t  d i f f e r e n c e s  d e m o n s tra te d .
3 .5 .3  P r e d ic tio n  o f  N odal M e ta sta s is  in  Chixnixxnas In v o lv in g  Tbngue 
P lu s  F lo o r  o f  Mouth
T \*en ty-seven  c a s e s  o f  c a r c in o m a  i n v o l v i n g  b o t h  to n g u e  p l u s  
f l o o r  o f  t h e  m outh w ere  s tu d ie d  f o r  th e  a s s e s s m e n t  by t h e  m alig n an cy  
g ra d in g  s y s te m .  O u t o f  t h e s e ,  1 5 c a s e s  h a d  m e t a s t a t i c  tu m o u r  i n  t h e
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n o d es w h e re as  t h e  o t h e r  12 c a s e s  w ere  node n e g a t iv e .
T a b le  3 .1 0  s u m m a r is e s  t h e  t o t a l  m a l ig n a n c y  g r a d e s ,  t o t a l  
tum our f a c t o r  a n d  t o t a l  t u m o u r - h o s t  i n t e r a c t i o n .  T he s c o r e s  o f  t h e  
s i x  i n d i v i d u a l  f e a t u r e s  a s  w e l l  a s  t h e  m ean s  a n d  s t a n d a r d  d e v i a t i o n  
f o r  e a c h  p a ra m e te r  a r e  a l s o  shown in  T a b le  3.10. T hese  a r e  p r e s e n te d  
i n  tw o  g ro u p s  a c c o rd in g  t o  h i s t o l o g i c a l  n o d a l s t a t u s .
As i n  t h e  c a s e s  o f  t h e  o t h e r  tw o  a n a t o m i c a l  s i t e s ,  s i m i l a r  
s t a t i s t i c a l  a n a l y s e s  w e re  c a r r i e d  o u t .  No s i g n i f i c a n t  d i f f e r e n c e s  
w ere  d e m o n s tra te d  b e tw e en  th e  g ro u p s .
3 .5 .4  C om parison o f  G ases in  A ll  S i t e s  Combined
I n  o r d e r  t o  in c r e a s e  t h e  s i z e  o f  th e  m a t e r i a l  s tu d ie d ,  i t  w as 
f e l t  t h a t  i t  w o u ld  b e  s e n s i b l e  t o  c o m p a re  t h e  c a s e s  i n  n o d e  n e g a t i v e  
g ro u p s  co m b in in g  a l l  th e  t h r e e  s i t e s  to g e th e r  and  c o n t r a s te d  w i th  th e  
c o rre s p o n d in g  d a ta  o f  node p o s i t i v e  g ro u p s  i n  a l l  s i t e s  com bined . The 
mean s c o r e s  o f  t h e  t o t a l  m a l ig n a n c y  g r a d e  i n  n o d e  n e g a t i v e  c a s e s  i n  
a l l  t h e  t h r e e  s i t e s  w as 16 .93  a n d  f o r  t h e  n o d e  p o s i t i v e  g r o u p  w as 
1 7 .2 3 . O n ly  s l i g h t  d i f f e r e n c e s  w e re  n o t e d  a n d  t h e s e  w e re  n o t  
s t a t i s t i c a l l y  s i g n i f i c a n t .  The d a t a  o f  t h e  m ean tu m o u r  f a c t o r  w e re  
a l s o  c o n t r a s te d  b e tw een  th e  node n e g a t iv e  g ro u p  (mean = 7.21) and  th e  
node p o s i t i v e  g ro u p  (m ean = 7 .0 9 ) . I t  w as fo u n d  t h a t  t h e  m ean s c o r e  
o f  t h e  tu m o u r f a c t o r  i n  th e  node p o s i t i v e  g ro u p  w as s l i g h t l y  l e s s  th a n  
i n  t h e  g r o u p  w i t h  n e g a t i v e  n o d e s .  No s i g n i f i c a n t  d i f f e r e n c e s  w e re  
d e m o n s tra te d . The m ean s c o r e  o f  t u m o u r - h o s t  i n t e r a c t i o n  i n  t h e  n o d e  
n e g a t iv e  g r o u p  w as 9 .72  a n d  f o r  t h e  g ro u p  w i t h  p o s i t i v e  n o d e s  w as 
1 0 .1 6 . A g a in  n o  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  w e r e
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d e m o n s tra te d . No i n s t a n c e  o f  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  
w ere  d e m o n s tra te d  when c o m p a riso n  b e tw e en  th e  g ro u p s  was u n d e r ta k e n  
f o r  e a c h  o f  t h e  s i x  i n d iv id u a l  f e a t u r e s .
3 .5 .5  S t a t i s t i c a l  Comparison, o f  M alignancy G rades in  Combined Fl o o r  
o f  Mouth and th e  Tongue C ases
An a t t e m p t  w a s  m ad e  t o  c o m p a r e  t h e  m a l i g n a n c y  g r a d e  
p a ra m e te rs  b e tw e e n  t h e  n o d e  n e g a t i v e  g r o u p s  a n d  t h e  n o d e  p o s i t i v e  
g ro u p s  i n  c o m b in e d  c a s e s  o f  f l o o r  o f  m o u th  a n d  c a s e s  o f  t h e  t o n g u e .  
The m ean o f  t h e  t o t a l  m a l ig n a n c y  g r a d e  i n  t h e  g ro u p  w i t h  n e g a t i v e  
n o d es  w as  1 6 .9 5  a n d  f o r  t h e  n o d e  p o s i t i v e  g r o u p  w as  1 7 .1 5 . T he M ann- 
W hitney U - t e s t  w as u se d  and  no s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  
w ere  d e m o n s t r a t e d .  The m ean tu m o u r  f a c t o r  s c o r e s  i n  t h e  g r o u p  w i t h  
n e g a t iv e  no d es w as 7.23 and  i n  th e  g ro u p  w i th  p o s i t i v e  nodes w as 6.91. 
T h is  d i f f e r e n c e  w as n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  S i m i l a r ly  th e  mean 
tu m o u r-h o s t  i n t e r a c t i o n  i n  t h e  g roup  w i th  n e g a t iv e  and  th e  g ro u p  w i th  
p o s i t i v e  n o d e s ,  9 .7 2  a n d  10 .23  r e s p e c t i v e l y ,  w e re  c o m p a re d  a n d  no  
s t a t i s t i c a l l y  s i g n i f i c n a t  d i f f e r e n c e  was d e m o n s tra te d . The sam e t r e n d  
a l s o  w as  n o t i c e d  w hen t h e  m ean s c o r e s  o f  e a c h  o f  t h e  i n d i v i d u a l  
f e a t u r e s  w ere  com pared  b e tw een  th e  g ro u p s .
3 .5 .6  S t a t i s t i c a l  Ocnqpariscn o f  M alignancy G rades in  Combined F lo o r  
o f  Mouth and Tongue P lu s F lo o r  o f  Mouth C ases
As i n  t h e  p r e v i o u s  S e c t i o n  3 .5 .5 ,  i t  w a s  a t t e m p t e d  h e r e  t o  
com bine node n e g a t iv e  g roup  c a s e s  i n  f l o o r  o f  m outh w i th  node  n e g a t iv e  
g ro u p  c a s e s  i n  to n g u e  p l u s  f l o o r  o f  m o u th  a n d  t o  c o m p a re  t h e  
m a lig n an cy  g r a d e s  d a t a  o f  t h e s e  c a s e s  w i t h  t h e  d a t a  i n  c o r r e s p o n d in g  
c o m b in a tio n s  o f  n o d e  p o s i t i v e  g r o u p s .  T h e  m e a n  o f  t h e  t o t a l
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m alig n an cy  g ra d e  o f  th e  node n e g a t iv e  g ro u p  w as 16.75 and f o r  t h e  node 
p o s i t i v e  g r o u p  w as  1 7 .7 . A l th o u g h  t h e r e  w e re  s l i g h t  d i f f e r e n c e s ,  no  
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  w e re  e v i d e n t .  S i m i l a r l y  t h e  
mean s c o r e s  o f  tu m o u r  f a c t o r  i n  t h e  g ro u p  w i t h  n e g a t i v e  n o d e s  (7 .1 4 )  
and  t h e  g r o u p  w i t h  p o s i t i v e  n o d e s  (7 .3 8 )  w e re  c o m p a re d  a n d  a g a i n  no  
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  w e re  d e m o n s t r a t e d .  T he m ean 
s c o r e s  o f  tu m o u r -h o s t  i n t e r a c t i o n  o f  th e  g ro u p  w i th  n e g a t iv e  n o d es  and  
th e  g r o u p  w i t h  p o s i t i v e  n o d e s ,  9 .62  a n d  10 .3  r e s p e c t i v e l y ,  w e r e  
com pared and  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  w as d e m o n s tra te d  
(P= 0 .0 3 4  M a n n -W h itn e y  U - t e s t ) .  When t h e  m ean s c o r e s  o f  e a c h  
in d iv id u a l  f e a t u r e  w e re  c o m p a re d , o n ly  t h e  p a t t e r n  o f  i n v a s i o n  (3 .19  
node n e g a t i v e  g ro u p  v s  3 .63  n o d e  p o s i t i v e  g ro u p )  w as  f o u n d  t o  b e  
s t a t i s t i c a l l y  s i g n i f i c a n t  (P= 0.027 M ann-W hitney U - t e s t ) .  I n  no o th e r  
i n s t a n c e ,  w e re  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  d e m o n s tra te d .
3 .5 .7  S t a t i s t ic a l  Com parison o f  M alignancy G rades in  C anbined
Tongue and Tongue P lu s F lo o r  o f  Mouth O ases
An a t t e m p t  w as m ade t o  c o m p a re  t h e  m ean s c o r e s  o f  t h e  
m alig n an cy  g r a d e s  o f  t h e  n o d e  n e g a t i v e  g r o u p s  i n  c o m b in e d  c a s e s  o f  
to n g u e  a n d  to n g u e  p l u s  f l o o r  o f  m o u th  w i t h  t h e  d a t a  o f  n o d e  p o s i t i v e  
g ro u p s  i n  t h e  c o r re s p o d in g  c o m b in a tio n . I n t e r e s t i n g l y  t h e  mean s c o re s  
o f  t h e  t o ta d  m alig n an cy  g ra d e s  i n  t h e  g ro u p  w i th  n e g a t iv e  n o d es  (17.1) 
was s l i g h t l y  g r e a t e r  t h a n  i n  t h e  n o d e  p o s i t i v e  g r o u p  (1 6 .8 5 ) b u t  t h e  
d i f f e r e n c e  w a s  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  T he m ean s c o r e s  o f  
tum our f a c t o r  o f  t h e  n o d e  n e g a t i v e  g ro u p  a n d  t h e  g r o u p  w i t h  p o s i t i v e  
n o d e s , 7 .2 7  a n d  6 .99  r e s p e c t i v e l y ,  w e re  c o m p a re d  a n d  a g a i n  n o  
s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  was e v id e n t .  S i m i l a r ly  t h e  mean
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s c o re s  o f  t u m o u r - h o s t  i n t e r a c t i o n  i n  t h e  tw o  g r o u p s  (9 .83  n o d e  
n e g a t iv e  v s  9 .86  n o d e  p o s i t i v e )  d i d  n o t  d i f f e r  s i g n i f i c a n t l y .  T he 
same t r e n d s  w e re  n o t i c e d  b e tw e e n  t h e  g r o u p s  w hen c o m p a r is o n s  w e re  
r e s t r i c t e d  t o  t h e  m ean  s c o r e s  o f  e a c h  f e a t u r e  i n d i v i d u a l l y .  No 
in s ta n c e  d e m o n s tra te d  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s .
3 .6  TUMOUR THICKNESS AND FREDICTICN CF NODAL METASTASIS
E x a c tly  t h e  sam e c a s e s  a s  f o r  a s s e s s m e n t  o f  m a l ig n a n c y  
g r a d e s ,  w e re  i n v o lv e d  f o r  t h e  a s s e s s m e n t  o f  tu m o u r  t h i c k n e s s .  T he 
same c a s e  num bers a s  d e s c r ib e d  f o r  t h e  m alig n a n c y  g ra d e  d a ta  p r e s e n te d  
i n  T a b le s  3 .8 , 3.9 and  3.10 i n  e a ch  a n a to m ic a l  s i t e  w ere  a l s o  u s e d  f o r  
p r e s e n t in g  tu m o u r th ic k n e s s  v a lu e s  i n  an  in d iv id u a l  c a s e .  D a ta  o f  t h e  
tum our s i z e  (T) a n d  t h e  c l i n i c a l  n o d a l  s t a t u s  (N) a s  w e l l  a s  tu m o u r  
th ic k n e s s  v a lu e s  i n  a n  in d iv id u a l  c a s e s  a r e  shewn i n  T a b le  3 .1 1 .
O v e r a l l  t h e r e  w e re  46 c a s e s  w i t h  n e g a t i v e  ly m p h  n o d e s  o f  
w h ich  14 had  b een  th o u g h t c l i n i c a l l y  t o  show m e t a s t a t i c  tu m o u r. T h is  
r e p r e s e n t s  a  30 p e r  c e n t  f a l s e  p o s i t i v e  c l i n i c a l  a s s e s s m e n t .  I n  t h e  
57 c a s e s  w i t h  h i s t o l o g i c a l l y  p r o v e n  n o d a l  m e t a s t a s e s  15 w e re  f e l t  
c l i n i c a l l y  t o  b e  NO. T h is  i s  a  26 p e r  c e n t  f a l s e  n e g a t i v e  c l i n i c a l  
a s s e s s m e n t .
3 .6 .1  P r e d ic tio n  o f  N odal M e ta sta s is  in  F lo o r  o f  Mouth Carcinom a
T h i r t y - f i v e  c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a  w e re  s t u d i e d  
f o r  t h e  e v a lu a t io n  o f  tum our th ic k n e s s  o f  t h e  p r im a ry  c a rc in o m a . Of 
t h e s e ,  20 c a s e s  h a d  n e g a t i v e  n o d e s  w h e r e a s  t h e  o t h e r  15 c a s e s  h a d  
m e t a s t a t i c  tu m o u r  i n  t h e  n o d e s .  T um our t h i c k n e s s  v a l u e s  o f  t h e s e  
c a s e s  a r e  show n  i n  T a b le  3 .1 1 . The v a l u e s  o f  tu m o u r  t h i c k n e s s  a r e
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p r e s e n te d  i n  tw o  g ro u p s  a c c o rd in g  t o  t h e  h i s t o l o g i c a l  n o d a l s t a t u s  f o r  
m e ta s ta s i s
S t a t i s t i c a l  a n a ly s e s  u s in g  M ann-W hitney U - t e s t s  w e re  c a r r i e d  
o u t .  T h e re  w as a  d i f f e r e n c e  i n  t h e  v a l u e s  b e tw e e n  t h e  g r o u p  w i t h  
n e g a t iv e  and  t h e  g ro u p  w i th  p o s i t i v e  n o d es . Tum ours i n  t h e  g ro u p  w i th  
p o s i t i v e  no d es g e n e r a l l y  had g r e a t e r  th ic k n e s s  th a n  in  t h e  g ro u p  w i th  
n e g a t iv e  n o d es . T h is  d i f f e r e n c e  w as s i g n i f i c a n t  (P= 0 .0046).
3 .6 .2  P r e d ic t io n  o f  N odal M e ta s ta s is  in  Tongue Carcinom a
F o r ty -o n e  c a s e s  o f  to n g u e  c a r c in o m a  w e r e  s t u d i e d  f o r  t h e  
a s s e s s m e n t  o f  tu m o u r  t h i c k n e s s .  O f t h e s e  27 c a s e s  h a d  m e t a s t a t i c  
tum our i n  th e  n o d es  and  14 had  n e g a t iv e  nodes.
T a b le  3.11 su m m arise s  t h e  tum our th ic k n e s s  v a lu e s  a s  w e l l  a s  
t h e  m e a n s  a n d  s t a n d a r d  d e v i a t i o n s .  T h e r e  w e r e  v e r y  s l i g h t  
d i f f e r e n c e s  i n  t h e  m ean s  o f  t h e  tw o  g r o u p s  a n d  s t a t i s t i c a l  a n a l y s e s  
i n d ic a te d  t h a t  t h e  d i f f e r e n c e s  w ere  n o t  s i g n i f i c a n t .
3 .6 .3  P r e d ic tio n  o f  N odal M e ta sta s is  in  Carcinom as In v o lv in g  Tongue 
P lu s  F lo o r  o f  Mouth
T w en ty -seven  c a s e s  o f  c a rc in o m a s  in v o lv in g  to n g u e  and  f l o o r  
o f  m o u th  w e r e  s t u d i e d  f o r  t h e  a s s e s s m e n t  o f  tu m o u r  t h i c k n e s s  o f  t h e  
p r im a ry  c a r c in o m a .  O u t o f  t h e s e ,  1 5 h a d  m e t a s t a t i c  tu m o u r  i n  t h e  
n o d es an d  12 c a s e s  w ere  n o d e -n e g a tiv e .
Tumour t h i c k n e s s  v a l u e s  o f  t h e s e  c a s e s  a r e  show n  i n  T a b le  
3 .1 1 . S i m i l a r  s t a t i s t i c a l  a n a l y s e s  t o  t h o s e  d e s c r i b e d  i n  S e c t i o n
3 .6 .1  w ere  c a r r i e d  o u t .  T here  w as a  s l i g h t  d i f f e r e n c e  i n  t h e  m eans o f
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tum our th ic k n e s s  v a lu e s  b e tw e en  th e  g ro u p s , b u t  th e  d i f f e r e n c e  d id  n o t  
r e a c h  s t a t i s t i c a l  s ig n i f i c a n c e .
3 .6 .4  C om parison o f  C ases in  A ll  S i t e s  Combined
A l l  node n e g a t iv e  c a s e s ,  from  th e  t h r e e  s i t e s  w e re  com bined  
and  c o n t r a s te d  w i th  th e  d a ta  from  a l l  node p o s i t i v e  c a s e s .  The mean 
tum our th ic k n e s s  v a lu e  f o r  n o d e -n e g a tiv e  c a s e s  w as 8.65 and  f o r  node­
p o s i t i v e  c a s e s  w as 1 2 .1 7 . T he c a s e s  w e re  c o m p a re d  u s i n g  t h e  M ann- 
W hitney U - t e s t  and th e  d i f f e r e n c e  was s i g n i f i c a n t  (P= 0 .0044).
3 .6 .5  S t a t i s t i c a l  Com parison o f  Tumour T h ick n ess V a lu es in  Ocntodned 
F lo o r  o f  Mouth and th e  Tongue c a s e s
The n o d e - n e g a t i v e  c a s e s  o f  f l o o r  o f  m o u th  a n d  t h e  n o d e ­
n e g a t iv e  to n g u e  c a s e s  w e re  c o m b in e d  i n t o  o n e  g r o u p .  I n  a  s e c o n d  
g ro u p , n o d e - p o s i t iv e  c a s e s  o f  th e  sam e s i t e s  w e re  a l s o  com bined . The 
mean tu m o u r th ic k n e s s  i n  th e  n o d e -n e g a tiv e  g ro u p  w as 7.84 and  f o r  th e  
n o d e - p o s i t iv e  g ro u p  w as 10.96. T hese d a ta  w ere  com pared  s t a t i s t i c a l l y  
and  w e re  fo u n d  t o  d i f f e r  s i g n i f i c a n t l y  (P= 0 .0 2 7  M a n n -W h itn e y  U- 
t e s t ) .
3 .6 .6  S t a t i s t i c a l  Cbm pariscn o f  TUnour T h ick n ess V a lu es in  Combined 
F lo o r  o f  Mouth and Tongue P lu s F lo o r  o f  Mouth C ases
The n o d e - n e g a t i v e  c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a  w e re  
com bined w i th  th e  n o d e -n e g a tiv e  c a s e s  o f  c a r c in o m a  i n v o l v i n g  to n g u e  
p lu s  f l o o r  o f  m outh. The n o d e - p o s i t iv e  c a s e s  i n  t h e s e  tw o  s i t e s  w ere  
a l s o  g ro u p ed  to g e th e r .  The mean tum our th ic k n e s s  v a lu e  i n  t h e  g roup  
w ith  n e g a t i v e  n o d e s  w as 7 .9 4  a n d  f o r  n o d e - p o s i t i v e  c a s e s  w as  1 2 .7 . 
The d a ta  o f  t h e  mean tum our th ic k n e s s  v a lu e s  i n  t h e s e  tw o  g ro u p s  w ere
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c o n t r a s te d .  S t a t i s t i c a l  a n a l y s i s  sh o w ed  t h e  d i f f e r e n c e  w as  h i g h l y  
s i g n i f i c a n t  (P= 0.0003 M ann-W hitney U - t e s t ) .
3 .6 .7  S t a t i s t i c a l  C bqparison o f  Tuncur T h ick n ess V a lu es in  Combined 
T togue and Tongue P lu s F lo o r  o f  Mouth G ases
The n o d e -n e g a tiv e  c a s e s  o f  to n g u e  and n o d e -n e g a tiv e  c a s e s  o f  
to n g u e  p l u s  f l o o r  o f  m o u th  w e re  c o m b in e d . N o d e - p o s i t i v e  c a s e s  i n  
th e s e  tw o  s i t e s  w ere  a l s o  g ro u p ed  to g e th e r .  The mean v a lu e  o f  tu m o u r 
th ic k n e s s  i n  t h e  n o d e -n e g a tiv e  g ro u p  w as 10.17 and  f o r  n o d e - p o s i t iv e  
g ro u p  w as  1 2 .8 6 . A n a l y s i s  sh o w ed  t h a t  t h i s  d i f f e r e n c e  d i d  n o t  r e a c h  
s t a t i s t i c a l  s i g n i f i c a n c e .
3 .6 .8  D isc r im in a n t A n a ly ses o f  Thmour T h ick n ess
L in e a r  d i s c r im in a n t  a n a ly s i s  w as u n d e r ta k e n  c o n t r a s t i n g  th e  
tum our t h i c k n e s s  v a l u e s  o f  n o d e  n e g a t i v e  a n d  n o d e  p o s i t i v e  c a s e s  a t  
e a c h  o f  t h e  t h r e e  s i t e s  s tu d ie d .
I n  t h e  f l o o r  o f  th e  m outh 74 p e r  c e n t  o f  c a s e s  w e re  c o r r e c t l y  
a s s ig n e d  t o  n o d e  n e g a t i v e  o r  n o d e  p o s i t i v e  g r o u p s  u s i n g  a  t h i c k n e s s  
v a lu e  o f  8mm a s  t h e  d i v i d i n g  l i n e  b e tw e e n  t h e  g r o u p s .  T h e re  w e re  
se v e n  m i s c l a s s i f i e d  o b s e rv a t io n s .  The node n e g a t iv e  c a s e s  2 , 10 , 14 
an d  1 6 w e re  w r o n g ly  a s s i g n e d  t o  t h e  n o d e  p o s i t i v e  g r o u p .  T he n o d e  
p o s i t i v e  c a s e s  2 , 5 a n d  7 w e re  w ro n g ly  a s s i g n e d  t o  t h e  n o d e  n e g a t i v e  
g ro u p . I f  a  t h i c k n e s s  v a lu e  o f  5mm w e re  c h o s e n  a s  t h e  d i v i d i n g  l i n e  
f o r  a l l o c a t i o n  t o  g ro u p s , none o f  t h e  node p o s i t i v e  c a s e s  w ould  have  
b een  w r o n g ly  a s s i g n e d .  H o w ev er, 11 o f  t h e  20 n o d e  n e g a t i v e  c a s e s  
w ould h av e  b een  w ro n g ly  a l l o c a t e d  t o  th e  node p o s i t i v e  g ro u p .
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In  t h e  to n g u e  c a s e s ,  l i n e a r  d i s c r im in a n t  a n a ly s i s  gav e  p o o r 
r e s u l t s  i n  a s s ig n in g  c a s e s  t o  t h e  c o r r e c t  g ro u p s . O nly 49 p e r  c e n t  o f  
t h e  41 c a s e s  w e re  c o r r e c t l y  a s s ig n e d . The d iv id in g  l i n e  f o r  th ic k n e s s  
be tw een  g r o u p s  w as 8mm. F o u r te e n  n o d e - p o s i t i v e  c a s e s  w e re  w r o n g ly  
a s s ig n e d  t o  t h e  node n e g a t iv e  g ro u p  and  se v en  node n e g a t iv e  c a s e s  w e re  
w ro n g ly  a s s ig n e d  t o  t h e  node p o s i t i v e  g roup . I f  a  th ic k n e s s  v a lu e  o f  
5mm h a d  b e e n  c h o s e n  a s  t h e  d i v i d i n g  l i n e  b e tw e e n  g r o u p s ,  f o u r  o f  t h e  
node p o s i t i v e  c a s e s ,  9 , 1 6 , 1 7 , 25 w o u ld  h a v e  b e e n  w r o n g ly  a s s i g n e d .  
Of t h e s e ,  t h e  t h i n n e s t  c a s e  sh o w ed  a  t h i c k n e s s  v a l u e  o f  o n ly  1mm. 
U sing  5mm a s  t h e  d i v i d i n g  v a l u e ,  1 2 o f  t h e  1 4 n o d e  n e g a t i v e  c a s e s  
w ould  h av e  b een  w ro n g ly  a s s ig n e d  t o  t h e  node p o s i t i v e  g ro u p .
I n  t h e  to n g u e  p lu s  f l o o r  o f  m outh c a s e s  a  74 p e r  c e n t  c o r r e c t  
a l l o c a t i o n  t o  g r o u p s  w as  o b t a i n e d  by  l i n e a r  d i s c r i m i n a n t  a n a l y s i s .  
The d i v i d i n g  l i n e  b e tw e e n  g r o u p s  w as  t h i c k e r ;  1 0mm. F o u r  n o d e  
n e g a t iv e  c a s e s  w e re  w ro n g ly  a s s i g n e d  t o  t h e  n o d e  p o s i t i v e  g r o u p  a n d  
t h r e e  n o d e  p o s i t i v e  c a s e s  w e re  w ro n g ly  a s s i g n e d .  I f  t h e  d i v i s i o n  
b e tw een  g r o u p s  w as  a s s e s s e d  a t  5mm, no  f a l s e  n e g a t i v e  a s s e s s m e n t s  
w ould  h a v e  b e e n  m ade b u t  10 n o d e  n e g a t i v e  c a s e s  w o u ld  h a v e  b e e n  
w rong ly  a s s ig n e d  t o  th e  node p o s i t i v e  g roup .
3 .7  STKnSraCAL COMPARISON OF TUMDOR THICKNESS RESTRICTED TO
JUQCR GF MOUTH CASES CN WHICH AgNORs WAS ASSESSED
An a t t e m p t  was made t o  exam ine  th e  tu m o u r th ic k n e s s  v a lu e s  on  
t h e  sam e 20 c a s e s  on  w h ich  t h e  AgNORs c o u n t w as a s s e s s e d .  T h a t i s  t h e  
n in e  c a s e s  1 t o  5 , 8 , a n d  10 t o  12 i n  t h e  g r o u p  w i t h  n e g a t i v e  n o d e s  
and  t h e  f i r s t  11 c a s e s  i n  t h e  g r o u p  w i t h  p o s i t i v e  n o d e s  p r e s e n t e d  i n  
T a b le  3 .1 1 . As d i s c u s s e d  i n  S e c t i o n  3 .4 .2 ,  t h e r e  w as  a  s t a t i s t i c a l l y
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s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  AgNORs c o u n t b e tw een  th e s e  tw o  g ro u p s  (P 
= 0 .0 1 9 ) . T he s t a t i s t i c a l  c o m p a r is o n  o f  tu m o u r  t h i c k n e s s  a l s o  
i n d ic a te d  a  s i g n i f i c a n t  d i f f e r e n c e  (P= 0.033 M ann-W hitney U - t e s t ) .
The d o t  p l o t  o f  tum our th ic k n e s s  v a lu e s  i n  tw o  g ro u p s  o f  th e  
20 c a s e s  i s  s h o w n  i n  F i g .  3 .2 .  T h e r e  i s  s o m e  o v e r l a p  i n  t h e  
d i s t r i b u t i o n  o f  t h e  v a lu e s  i n  th e  g ro u p s . However, t h e  d i f f e r e n c e s  a r e  
o b v io u s , a s  o n ly  o n e  c a s e  o u t  o f  n i n e  i n  t h e  n e g a t i v e  n o d e  g r o u p  
showed a  tu m o u r th ic k n e s s  g r e a t e r  th a n  6mm i n  c o n t r a s t  w i th  n in e  o u t  
o f  11 c a s e s  i n  t h e  g ro u p  w i th  p o s i t i v e  nodes.
3 .8  LINEAR DISCRIMINANT ANALYSES CN FL0GR CF MOUTH CASES
The p r e d i c t i v e  v a l u e  o f  AgNORs a n d  tu m o u r  t h i c k n e s s  se e m e d  
b e s t  on  f l o o r  o f  m outh c a s e s .  A m ore d e t a i l e d  a n a ly s i s  w as t h e r e f o r e  
u n d e r ta k e n  o n  t h e s e  f l o o r  o f  m o u th  c a s e s  f o r  w h ic h  d a t a  o n  t h e  t h r e e  
p a ra m e te rs  AgNORs, t h i c k n e s s  a n d  m a l ig n a n c y  g r a d i n g  w e re  a v a i l a b l e .  
T h e re  w ere  20 su ch  c a s e s  and th e  d a ta  c o n c e rn in g  t h e  t h r e e  p a ra m e te r s  
a r e  show n  i n  T a b le  3.1 2 .
As a  f i r s t  s ta g e  t h e  d a ta  w ere  a s s e s s e d  t o  s e e  i f  t h e r e  w as a  
c o r r e l a t i o n  b e tw e en  th e  t h r e e  p a ra m e te rs .  Spearm an ra n k  c o r r e l a t i o n  
c o - e f f i c i e n t s  w ere  c a lc u la t e d  f o r  AgNORs and  tu m o u r th ic k n e s s ,  AgNCRS 
an d  m a lig n a n c y  g ra d in g  s c o re ,  and  f o r  tum our th ic k n e s s  and  m alig n a n c y  
g ra d in g  s c o r e .  No s i g n i f i c a n t  c o r r e l a t i o n s  w e re  a p p a r e n t .  I t  w as 
c o n c lu d e d  t h a t  t h e s e  t h r e e  p a r a m e t e r s  c o u l d  b e  c o n s i d e r e d  a s  
in d e p e n d e n t v a r i a b l e s .
D ot p l o t s  f o r  th e  t h r e e  p a ra m e te rs  w e re  p re p a re d  s e p a r a te ly  
f o r  n o d e  p o s i t i v e  a n d  n o d e  n e g a t i v e  c a s e s .  T he d i s t r i b u t i o n  o f  t h e
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t h ic k n e s s  d a ta  w as skew ed and  a  s q u a re  r o o t  t r a n s f o r m a t io n  w as u sed  t o  
n o rm a lis e  t h e  d a t a  ( F ig .  3 .3 ) .
The l i n e a r  d i s c r im in a n t  a n a ly s i s  o f  t h e  AgNORs d a ta  c o r r e c t l y  
a s s ig n e d  17 o f  t h e  20  c a s e s .  T h i s  i s  a n  85 p e r  c e n t  c o r r e c t  
a s se s s m e n t. T h ere  w ere  t h r e e  i n s ta n c e s  o f  m i s c l a s s i f i e d  o b s e r v a t io n s .  
The n o d e  n e g a t i v e  c a s e s  5 a n d  8 w e re  w r o n g ly  a s s i g n e d  t o  t h e  n o d e  
p o s i t i v e  g ro u p . The node p o s i t i v e  c a s e  3 w as w ro n g ly  a s s ig n e d  t o  t h e  
node n e g a t iv e  g ro u p .
L in e a r  d i s c r im in a n t  a n a ly s i s  w as th e n  u n d e r ta k e n  u s in g  tu m o u r 
t h ic k n e s s  a l o n e .  I t  w as fo u n d  t h a t  t h i s  g a v e  p o o r e r  p r e d i c t i o n  t h a n  
AgNORs an d  o n ly  15 c a s e s  w ere  c o r r e c t l y  a l l o c a t e d  t o  th e  node n e g a t iv e  
an d  n o d e  p o s i t i v e  g r o u p s .  T h is  i s  a  75 p e r  c e n t  c o r r e c t  p r e d i c t i o n .  
T h e re  w e re  f i v e  m i s c l a s s i f i e d  o b s e rv a t io n .  T h ree  node p o s i t i v e  c a s e s  
2 , 5 and  7 w ere  w ro n g ly  a s s ig n e d  t o  th e  node n e g a t iv e  g ro u p . C ases  2 
and  10 i n  t h e  n o d e  n e g a t i v e  g ro u p  w e re  w ro n g ly  a s s i g n e d  t o  t h e  n o d e  
p o s i t i v e  g r o u p .
S im i la r ly  t o t a l  m a l i g n a n c y  g r a d e  w a s  u s e d  a l o n e  f o r  
d i c r im in a n t  a n a l y s i s .  T he r e s u l t  sh o w ed  t h a t  o n ly  10 c a s e s  w e re  
c o r r e c t l y  a l l o c a t e d  t o  t h e  n o d e  n e g a t i v e  o r  n o d e  p o s i t i v e  g r o u p s ,  
g iv in g  o n l y  50 p e r  c e n t  c o r r e c t  p r e d i c t i o n .  C a s e s  2 , 4 , 6 , 10 a n d  11 
i n  t h e  n o d e  p o s i t i v e  g ro u p  w e re  m i s c l a s s i f i e d  t o  t h e  n o d e  n e g a t i v e  
g ro u p . A ls o  t h e  n o d e  n e g a t i v e  c a s e s  1 , 3 , 8 , 10 a n d  11 w e re  w r o n g ly  
a l l o c a t e d  t o  t h e  node p o s i t i v e  g ro u p .
An a t t e m p t  w as made t o  u n d e r ta k e  l i n e a r  d i s c r im in a n t  a n a ly s i s  
on  v a r i o u s  p o s s i b l e  c o m b in a t io n s  o f  t h e  t h r e e  p a r a m e t e r s .  I t  w as 
c o n c lu d e d  t h a t  i n  no  i n s t a n c e s  o f  a n y  p o s s i b l e  c o m b i n a t i o n  d i d  t h e
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l i n e a r  d i s c r im in a n t  a n a ly s e s  show p r e d i c t i o n  o f  n o d a l m e t a s t a s i s  t o  be  
b e t t e r  th a n  t h e  AgNORs a lo n e . T h e re fo re , AgNORs w as c o n s id e re d  a s  t h e  
b e s t  p r e d i c t o r  f o r  t h e  n o d a l m e ta s ta s i s .
3 .9  LINEAR DISCRIMINANT ANALYSES INCLUDING OTHER SU ES
B ecause  t h e  n u m b er o f  c a s e s  a v a i l a b l e  f o r  a s s e s s m e n t  o f  t h e  
p o s s ib l e  p r e d i c t o r s  o f  n o d a l  m e t a s t a s i s  f o r  t h e  c a r c in o m a s  o f  t h e  
o t h e r  s i t e s  w as  s m a l l ,  no  d i s c r i m i n a n t  a n a l y s e s  w as a t t e m p t e d .  
However, f u r t h e r  d i s c r im in a n t  a n a ly s i s  was c a r r i e d  o u t  on  a l l  t h e  42 
c a s e s  o n  w h ic h  t h e  AgNORs c o u n t  w as  a s s e s s e d .  T he v a r i a b l e s  tu m o u r  
t h ic k n e s s ,  tu m o u r f a c t o r ,  tu m o u r-h o s t  i n t e r a c t i o n  and  t o t a l  m a lig n a n c y  
g ra d e s  w e re  a l s o  u se d  f o r  d i s c r im in a n t  a n a ly s i s .  U sing  e a ch  v a r i a b l e  
s e p a r a t e l y  i n  t h e  a n a l y s i s ,  i t  w a s  f o u n d  t h a t  n o n e  o f  t h e m ,  
i n d iv i d u a l l y  gav e  a  good d i s c r im in a t io n .  A lthough  tum our th ic k n e s s  
a s  w e l l  a s  tu m o u r  f a c t o r  c o u ld  i n d i v i d u a l l y  c o r r e c t l y  a s s i g n  3 0 /4 2  
(71.4%) c a s e s  t o  e i t h e r  node n e g a t iv e  o r  node p o s i t i v e  g ro u p , t h i s  w as 
n o t  a c c u r a te  enough f o r  a  good p r e d i c t i o n  o f  n o d a l m e ta s ta s i s .  When 
th e  re m a in in g  p a ra m e te rs  w ere  u se d  s e p a r a te ly ,  d i s c r im in a n t  a n a ly s i s  
gav e  p o o r e r  s e p a r a t i o n  t h a n  tu m o u r  t h i c k n e s s  o r  tu m o u r  f a c t o r .  
D is c r im in a n t  a n a ly s i s  on v a r io u s  c o m b in a tio n s  o f  v a r i a b l e s  w ere  th e n  
a tte m p te d . A n a ly s is  showed t h a t  u s in g  a  c o m b in a tio n  o f  AgNORs, tu m o u r 
th ic k n e s s  a n d  tu m o u r  f a c t o r  g a v e  t h e  b e s t  d i s c r i m i n a t i o n .  T h i s  
c o m b in a tio n  c o r r e c t l y  a s s ig n e d  32 /42  (76.2%) c a s e s  t o  node n e g a t iv e  o r  
node  p o s i t i v e  g r o u p s .  T h e se  r e s u l t s  h o w e v e r , i n d i c a t e d  t h a t  t h e s e  
v a r i a b l e s  a s  a s s e s s e d  i n  t h e  p r e s e n t  s tu d y  a r e  u n l i k e l y  t o  p r e d i c t  
n o d a l m e t a s t a s i s  w i th  a  s u f f i c i e n t l y  h ig h  d e g re e  o f  a c c u ra c y  a t  s i t e s  
o th e r  th a n  t h e  f l o o r  o f  m outh , t o  be  c l i n i c a l l y  u s e f u l .
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3 .1 0  DISCUSSION
I t  w as f e l t  t h a t  i t  w ould  b e  m ore c o n v e n ie n t  t o  d i s c u s s  e a c h  
o f  t h e  p a r a m e t e r s  s t u d i e d  i n  t h i s  C h a p te r  s e p a r a t e l y  f o r  a  b e t t e r  
u n d e rs ta n d in g . T h e r e f o r e ,  t h e  f o l l o w i n g  s u b s e c t i o n s  w i l l  d e a l  w i t h  
t h e  d i s c u s s io n  o f  in d iv id u a l  p a ra m e te rs .
3 .1 0 .1  M it o t ic  P hase D is tr ib u t io n s
I t  i s  n o t  k n o w n  w h e t h e r  a n y  w o r k  o n  m i t o t i c  p h a s e  
d i s t r i b u t i o n  i n  r e l a t i o n  t o  m e t a s t a s e s  i n  c a r c in o m a s  o f  o r a l  c a v i t y  
h a s  b een  p r e v io u s ly  u n d e r ta k e n . No p u b l is h e d  d a ta  have  b een  o b se rv e d . 
O jo  a n d  M acD onald  (1 9 8 8 ) a s s e s s e d  m i t o t i c  p h a s e  d i s t r i b u t i o n  i n  
h y p e r p l a s t i c  and  n e o p la s t i c  o r a l  e p i t h e l i a  and  t h e i r  r e s u l t s  i n d ic a te d  
t h a t  squam ous c e l l  c a rc in o m a s  showed a  s i g n i f i c a n t l y  d i f f e r e n t  m i t o t i c  
p h a se  d i s t r i b u t i o n  f ro m  n o n - n e o p l a s t i c  l e s i o n s ,  w i t h  a n  i n c r e a s e d  
p r o p o r t io n  o f  m e ta p h ase s . The id e a  w as f u r t h e r  e x te n d e d  i n  t h i s  s tu d y  
t o  a s s e s s  t h e  m i t o t i c  p h a s e  d i s t r i b u t i o n  i n  o r a l  c a r c in o m a s  t o  f i n d  
w h e th e r  t h e  p e r c e n t a g e  o f  i n d i v i d u a l  m i t o t i c  p h a s e s  c o u ld  p r e d i c t  
n o d a l m e ta s ta s e s  i n  a  p a r t i c u l a r  c a s e . A n a ly ses  o f  t h e  r e s u l t s  i n  t h e  
t h r e e  a n a t o m i c a l  s i t e s  s t u d i e d  r e v e a l e d  t h a t  m i t o t i c  p h a s e  
d i s t r i b u t i o n  c o u ld  n o t  h e l p  i n  t h e  p r e d i c t i o n  o f  m e t a s t a s e s .  The 
a t te m p t  w as  m ade t o  f i n d  o u t  i f  t h e r e  w e re  a n y  d i f f e r e n c e s  i n  t h e  
m i t o t i c  p h a se  d i s t r i b u t i o n  i n  t h e  tu m o u rs  o f  t h e  t h r e e  s i t e s  s tu d ie d ,  
w h ich  m ig h t i n d i c a t e  d i f f e r e n c e s  i n  t h e  p r o l i f e r a t i v e  p a r a m e t e r s  i n  
t h e  tu m o u r s  a t  t h e s e  s i t e s .  I n t e r p r e t a t i o n  o f  t h i s  i s  so m e w h a t 
t e n t a t i v e  b e c a u s e  t h e  d a t a  a r e  e x p r e s s e d  a s  p r o p o r t i o n s  o f  m i t o t i c  
p h a s e s  and  r a t i o s  o f  o th e r  f a c t o r s  su ch  a s  a p o p to t i c  c e l l s  t o  m ito s e s .
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The d a ta  may n o t  r e l a t e  t o  a b s o lu te  m i t o t i c  a c t i v i t y  a t  th e  d i f f e r e n t  
s i t e s .  I n i t i a l l y  i t  a p p e a re d  t h a t  t h e r e  m ig h t b e  d i f f e r e n c e s  b e tw e en  
f l o o r  o f  m outh and  to n g u e  c a s e s  i n  th e  p e rc e n ta g e s  o f  m e ta p h ase s  and  
t e lo p h a s e s .  T hese  p h a se s  w ere  m ore f r e q u e n t  i n  tu m o u rs  o f  th e  to n g u e  
th a n  in  tu m o u rs  o f  f l o o r  o f  m outh. However, when B o n fe rro n i  a d ju s te d  
p r o b a b i l i t y  w as d e r i v e d  n e i t h e r  d i f f e r e n c e  r e m a in e d  s i g n i f i c a n t .  
W hether t h i s  o b s e rv a t io n  w ould  have in d ic a te d  t h a t  to n g u e  tu m o u rs  a r e  
m ore a c t i v e l y  p r o l i f e r a t i v e  t h a n  f l o o r  o f  m o u th  tu m o u r s  i s  n o t  
c e r t a i n .  I t  c o u ld  b e  a r g u e d  t h a t  t h e  a p p a r e n t  d u r a t i o n  o f  t h e s e  
m i t o t i c  p h a s e s  m ig h t  seem  l o n g e r  i n  to n g u e  tu m o u r s ,  p o s s i b l y  d u e  t o  
a r r e s t  o f  m i t o s i s  m ore f r e q u e n t ly  a t  th e s e  p h a se s  i n  to n g u e  tu m o u rs . 
I n t e r e s t i n g l y  a l s o  t h e r e  w ere  s i g n i f i c a n t  d i f f e r e n c e s  i n  t h e  r a t i o s  o f  
a b e r r a n t  c e l l s  (abnorm al m ito s e s  p lu s  a p o p to t ic  m ito s e s )  b e tw e en  f l o o r  
o f  m outh c a s e s  and  to n g u e  c a s e s .  These w ere  m ore f r e q u e n t  i n  to n g u e  
c a s e s .  S i m i l a r l y  t h e  t o t a l  c e l l  l o s s  ( a p o p t o t i c  m i t o s e s  p l u s  
a p o p to t ic  c e l l s ) ,  a p p e a r e d  g r e a t e r  i n  to n g u e  c a s e s  t h a n  i n  f l o o r  o f  
m outh c a s e s .  T h i s  m ig h t  i n d i c a t e  t h a t  tu m o u r s  o f  t h e  to n g u e  w e re  
p o s s ib ly  l e s s  d i f f e r e n t i a t e d  a n d , a s  w e l l ,  m o re  p r o l i f e r a t i v e  t h a n  
tum ours o f  f l o o r  o f  t h e  m o u th . The i n t e r m e d i a t e  v a l u e s  o f  t h e s e  
f e a t u r e s  i n  t h e  tu m o u r s  o f  to n g u e  p l u s  f l o o r  o f  m o u th  m ig h t  a l s o  
s u p p o r t  t h e  above p o s s i b i l i t y .  However, none o f  t h e s e  f e a t u r e s  seem ed 
t o  h e lp  i n  t h e  p r e d i c t i o n  o f  n o d a l m e ta s ta s i s .
3 .1 0 .2  AgNORs
C o n cern in g  th e  AgNORs, i t  w as found t h a t  t h e  mean num bers f o r  
a  p a r t i c u l a r  c a s e ,  p roved  t o  b e  a  s t r o n g  p r e d i c t i v e  f a c t o r  f o r  n o d a l 
m e ta s ta s e s  i n  f l o o r  o f  m o u th  c a r c in o m a .  H o w ev er, i t  c o u ld  b e  a rg u e d  
t h a t  t h e  c l i n i c a l  a s s e s s m e n t  o f  t h e  c e r v i c a l  ly m p h  n o d e s  i n  t h e  20
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c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a  s t u d i e d  w as  a s  a c c u r a t e  a s  t h e  
p r e d i c t i o n  o f  m e t a s t a s i s  o n  t h e  b a s i s  o f  AgNORs c o u n t .  I n  t h i s  
r e s p e c t  i t  w o u ld  b e  r e a s o n a b l e  t o  e m p h a s i s e  t h e  v a l u e  o f  AgNORs i n  
p ic k in g  u p  a c c u r a t e l y  t h e  tw o  c a s e s  t h a t  w e r e  m i s i n t e r p r e t e d  
c l i n i c a l l y .  C a s e  n u m b e r  2 i n  t h e  g r o u p  w i t h  n e g a t i v e  n o d e s ,  
c l i n i c a l l y  was T4N1 and  th e  AgNORs s c o re  was low  (9 .96). C ase num ber 
11 i n  t h e  g r o u p  w i t h  p o s i t i v e  n o d e s ,  c l i n i c a l l y  w a s  T2N0 a n d  t h e  
AgNORs c o u n t w as h ig h  (20.43). However, on  t h e  b a s i s  o f  AgNORs, c a s e s  
num ber 5 a n d  8 i n  t h e  g r o u p  w i t h  n e g a t i v e  n o d e s  w e re  p r e d i c t e d  a s  
b e in g  n o d e  p o s i t i v e .  B o th  c a s e s  s c o r e d  a  h ig h  m ean AgNORs c o u n t  b u t  
w ere  c l i n i c a l l y  a c c u r a te ly  p r e d ic te d .  I t  i s  p o s s ib l e  o f  c o u rs e  t h a t  
c a s e s  s c o r in g  h ig h  AgNORs v a lu e s  c o u ld  s t i l l  b e  c o n s id e re d  h ig h  r i s k  
f o r  n o d a l  m e t a s ta s i s .  The nodes m ig h t a c t u a l l y  hav e  had  s m a l l  f o c i  o f  
m e t a s t a t i c  tu m o u r w h ich  w ere  n o t  d i s c lo s e d  h i s t o l o g i c a l l y  due  t o  th e  
l i m i t a t i o n  o f  c o n v e n t i o n a l  m e th o d s  o f  ly m p h  n o d e  s a m p l in g .  Some 
a u th o r s  have  s u g g e s te d  t h a t  t h e r e  i s  a  p r o b a b i l i t y  o f  30 p e r  c e n t  f o r  
m is s in g  su c h  s m a l l  f o c i  o f  m e t a s t a t i c  tum our i n  no d es (W ilk in so n  and  
H ause, 1974). The p r a c t i c a l i t i e s  o f  t h i s  have  b een  c o n s id e re d  f u r t h e r  
i n  r e l a t i o n  t o  o r a l  c a n c e r  b y  S a k a  a n d  M a c D o n a ld  ( 1 9 8 9 )  w h o  
recommended t h a t  c o n s i d e r a t i o n  s h o u ld  b e  g iv e n  t o  a  m o re  e x t e n s i v e  
sam p lin g  te c h n iq u e  f o r  e n la rg e d  lym ph nodes.
The AgNORs c o u n ts  d id  n o t  d i f f e r  s i g n i f i c a n t l y  b e tw e en  node 
n e g a t iv e  a n d  n o d e  p o s i t i v e  c a s e s  o f  to n g u e  a n d  c a s e s  o f  to n g u e  p l u s  
f l o o r  o f  m outh . I t  was f e l t  t h a t  t h i s  was p ro b a b ly  in f lu e n c e d  by  t h e  
s m a ll  num bers e s p e c i a l l y  i n  t h e  n o d e -n e g a tiv e  g ro u p s . The AgNORs c o u n t 
was fo u n d  t o  d i f f e r  s i g n i f i c a n t l y  w hen c o m b i n a t i o n s  o f  c a s e s  a t  
d i f f e r e n t  s i t e s  w e re  s t u d i e d .  I t  i s  n o t e w o r th y  t h a t  s i g n i f i c a n t
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d i f f e r e n c e s  w e re  d e m o n s t r a t e d  w hen  c a s e s  o f  f l o o r  o f  m o u th  w e re  
c a n b in e d  w i t h  c a s e s  o f  to n g u e ,  a n d  a l s o  w hen t h e  c a s e s  i n  a l l  s i t e s  
w ere  com bined . W hether th e s e  r e s u l t s  i n  t h e  com bined  s i t e s  w e re  due  
t o  t h e  im p a c t  o f  s i g n i f i c a n t  d i f f e r e n c e s  d e m o n s t r a t e d  i n  c a s e s  o f  
f l o o r  o f  m o u th  o r  t h e  AgNORs w e re  r e a l l y  a n  i n d i c a t i o n  o f  n o d a l  
m e ta s ta s i s  f o r  a l l  t h e  s i t e s ,  w i l l  r e q u i r e  t o  be  f u r t h e r  r e s e a rc h e d  by 
in c lu d in g  g r e a t e r  num bers o f  c a s e s  f o r  e a c h  i n d iv id u a l  s i t e .
The c o u n t i n g  o f  AgNORs c a n  p o s e  d i f f i c u l t i e s .  T he AgNORs 
d o t s  a r e  n o t  g e n e r a l l y  i d e n t i c a l  i n  s i z e .  Some o f  t h e  d o t s  m ig h t  b e  
a g g re g a te d  t o  e a c h  o t h e r  w i t h i n  t h e  n u c le u s  f o r m in g  a  c l u s t e r .  
A c c u ra te  c o u n t i n g  o f  t h e  d o t s  w i t h i n  t h e  c l u s t e r  m ig h t  b e  v e r y  
d i f f i c u l t  w i th o u t  c a r e f u l  fo c u s s in g . I t  w as th o u g h t  t h a t  c o n s id e r in g  
su c h  c l u s t e r s  a s  a  s i n g l e  d o t  i n  c a s e s  w here  no s m a l l  d i s c e r n i b l e  d o ts  
w i th in  t h e  c l u s t e r  w e re  i d e n t i f i e d  w as r e a s o n a b l e .  T he p r o b le m s  i n  
t h e  c o u n t i n g  o f  AgNORs a r e  f u l l y  d i s c u s s e d  by  C r o c k e r  e t  a l .  (1 9 8 9 ) 
and  a  s u g g e s t i o n  h a s  b e e n  m ade f o r  a  s t a n d a r d  a p p r o a c h  t o  t h e  
c o u n tin g . T h is  in c lu d e s  tw o  a p p ro a c h e s . F i r s t l y ,  a l l  s i l v e r - s t a i n e d  
s t r u c t u r e s  c o u ld  b e  c o u n te d , b u t  when ly in g  i n  g ro u p s  e a c h  c l u s t e r  i s  
t r e a t e d  a s  o n e  s t r u c t u r e .  S e c o n d ly ,  w h e re  AgNORs c a n  b e  s e e n  
s e p a r a te l y  w i th in  a  n u c le o lu s ,  each  AgNOR c o u ld  b e  c o u n te d  a s  a  u n i t ,  
t o g e th e r  w i th  t h e  s m a l le r  AgNORs se e n  o u t s id e  t h e  n u c le o lu s .  B o th  o f  
t h e s e  t e c h n i q u e s  h a v e  a  r a t i o n a l  b a s i s  a n d  a r e  b y  no  m ea n s  m u t u a l l y  
e x c lu s iv e .  I n d e e d ,  i f  t h e  AgNORs c o u n t  r e p r e s e n t s  n u c l e o l a r  
d i s a g g r e g a t io n ,  w h ic h  i n  t u r n  r e f l e c t s  c e l l u l a r  a c t i v i t y ,  i t  i s  
im p o r ta n t  t h e r e f o r e ,  t o  a s s e s s  w h e th e r  AgNORs c a n  b e  r e s o lv e d  w i th in  
n u c l e o l i .  I t  s h o u ld  be  rem em bered  t h a t  i n  some r e s t i n g  c e l l s  i t  w i l l  
n o t  b e  p o s s ib l e  t o  r e s o lv e  s e p a r a te  AgNORs w i t h in  th e  n u c le o l i  w h ich
a r e  w h o l ly  a g g r e g a t e d  (B o ld y  e t  a l . ,  1 9 8 9 ) . O v e r a l l ,  C r o c k e r  e t  a l .  
(1989) s u g g e s t  t h a t  t o t a l  AgNOR d o ts  b o th  i n t r a -  and  e x t r a - n u c l e o l a r ,  
b e  e n u m e ra te d . I n  th e  p r e s e n t  s tu d y , t h i s  a p p ro a c h  w as fo l lo w e d , and  
was fo u n d  n o t  t o  b e  an  im p o s s ib le  e x e r c i s e .  A t t e n t io n  s h o u ld  a l s o  b e  
d i r e c t e d  t o  a  m e t ic u lo u s  te c h n iq u e  o f  s t a i n i n g  and  r e a c t i o n  t im in g .
I n  t h i s  s tu d y  i t  w as found  t h a t  t h e  num ber o f  AgNORs r e f l e c t e d  
t h e  b i o l o g i c a l  b e h a v io u r  o f  o r a l  c a n c e r . T h is  i s  i n  a g re e m e n t w i th  t h e  
r e s u l t s  o b ta in e d  by C ro ck er and N ar (1987) i n  n o n -H odgk in 's  lym phom as. 
T hese  a u t h o r s  w e re  a b l e ,  o n  t h e  b a s i s  o f  AgNORs c o u n t s ,  t o  s e p a r a t e  
t h e  h i g h  g r a d e  f ro m  t h e  low  g r a d e  tu m o u r s .  H ig h  g r a d e  ly m p h o m as 
shewed in c r e a s e d  num bers o f  AgNORs.
S tu d ie s  p e rfo rm e d  on b io p sy  m a t e r i a l  a r e  o f  a d v a n ta g e  i n  t h e  
s e n s e  t h a t  su rg e o n s  c o u ld  be  in fo rm e d  a b o u t, f o r  ex am p le , t h e  AgNORs 
c o u n t and  i t s  im p a c t i n  , e l a t i o n  on  n o d a l m e ta s ta s e s  b e f o r e  i n i t i a t i o n  
o f  a n y  m o re  e x t e n s i v e  s u r g e r y ,  e s p e c i a l l y  i n  t h e  c a s e s  w h e re  n o d a l  
in v o lv e m e n t c l i n i c a l l y  w as i n  d o u b t.
3 .1 0 .3  M alig n an cy  G rad in g s
The s i x  h i s t o l o g i c a l  f e a t u r e s  a s s e s s e d  i n  t h e  s t u d y  o f  
m a lig n an cy  g ra d in g  w ere  recom mended by A nnero th  e t  a l .  (1987) and  th e  
same c r i t e r i a  w e r e  f o l l o w e d ,  w i t h  t h e  e x c e p t i o n  o f  a  m i n o r  
m o d if ic a t io n  i n  a s s e s s i n g  t h e  n u m b e rs  o f  m i t o s e s .  T he sum  o f  t h e  
s c o r e s  f o r  t h e s e  f e a t u r e s  w a s  s u g g e s t e d  a s  r e p r e s e n t i n g  t h e  
m a lig n an cy  g ra d in g  f o r  ea ch  c a s e .  The sum o f  t h e  f i r s t  t h r e e  f e a t u r e s  
w as c o n s i d e r e d  a s  t h e  tu m o u r  f a c t o r  o r  tu m o u r  d i f f e r e n t i a t i o n .  T he 
sum o f  t h e  o th e r  t h r e e  f e a t u r e s  r e p r e s e n t s  t u m o u r - h o s t  i n t e r a c t i o n .
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T hese  w ere  n o t  c a l c u la t e d  s e p a r a te ly  i n  th e  r e p o r t  by  A nnero th  e t  a l .  
(1 9 8 7 ). I n  t h e  p r e s e n t  s t u d y ,  i t  w as  fo u n d  t h a t  t h e  p a t t e r n  o f  
in v a s io n  w as s i g n i f i c a n t l y  d i f f e r e n t  b e tw e en  th e  c a s e s  w i th  p o s i t i v e  
no d es and  th o s e  w i th  n e g a t iv e  nodes i n  f l o o r  o f  m outh  c a rc in o m a s . The 
same h e l d  t r u e  w hen t h e  t o t a l  s c o r e s  o f  t h e  t u m o u r - h o s t  i n t e r a c t i o n  
f e a t u r e  w e r e  c o m p a r e d .  H o w e v e r ,  t h e s e  f e a t u r e s  s i n g l y  o r  i n  
c o m b in a tio n  d id  n o t  d i f f e r  s i g n i f i c a n t l y  i n  c a rc in o m a  o f  to n g u e  and  
c a rc in o m a  in v o lv in g  to n g u e  p lu s  f l o o r  o f  m outh.
I n t e r e s t i n g l y ,  t h e  t u m o u r - h o s t  i n t e r a c t i o n  f e a t u r e s  a s  a  
t o t a l ,  h ad  n o t  b e e n  s t a t i s t i c a l l y  c o r r e l a t e d  i n  p re v io u s  s tu d i e s .  The 
p a t t e r n  o f  i n v a s i o n  h a d  b e e n  fo u n d  t o  b e  a n  i m p o r t a n t  p r o g n o s t i c  
p a ra m e te r  i n  c a r c in o m a s  o f  t h e  to n g u e  (Y am am oto e t  a l . ,  1 9 83 ) a n d  i n  
c a rc in o m a s  o f  t h e  o ro p h ary n x  (C rissm an  e t  a l . ,  1984).
I n  t h e  p r e s e n t  s tu d y  th e  d i f f e r e n c e s  i n  t h e  t o t a l  tu m o u r -h o s t  
i n t e r a c t i o n  and  p a t t e r n  o f  in v a s io n  w ere  shown t o  b e  s i g n i f i c a n t  when 
th e y  w e re  com pared  b e tw een  com bined g ro u p s  o f  f l o o r  o f  m outh and  t h e  
g ro u p s  i n v o l v i n g  to n g u e  p l u s  f l o o r  o f  m o u th . I t  m ig h t  b e  t h a t  t h e  
s i g n i f i c a n t  d i f f e r e n c e s  b e tw een  th e  g ro u p s  w i th  n e g a t iv e  and  p o s i t i v e  
n odes o f  f l o o r  o f  m o u th  i n f l u e n c e d  t h e  s t a t i s t i c a l  r e s u l t s  w hen  
com bined w i th  c a s e s  in v o lv in g  to n g u e  p lu s  f l o o r  o f  m outh.
S ta g e  o f  i n v a s i o n ,  o n e  o f  t h e  t u m o u r - h o s t  i n t e r a c t i o n  
f e a t u r e s ,  w h ic h  i n  som e s t u d i e s  h a d  b e e n  fo u n d  t o  b e  o f  p r o g n o s t i c  
im p o r ta n c e , i n  t h i s  s tu d y  showed no r e l a t i o n s h i p  t o  n o d a l m e ta s ta s e s .  
L ym phoplasm acytic  i n f i l t r a t i o n  h a s  p r e v i o u s l y  b e e n  fo u n d  t o  b e  
a s s o c i a te d  w i t h  n o d a l  m e t a s t a s e s  i n  c a r c in o m a  o f  t h e  l i p .  J o n e s  a n d  
C oyle  (1 9 6 9 ) n o t e d  t h a t  m o s t  tu m o u r s  w i t h  l i t t l e  ly m p h o p la s m a c y t i c
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i n f i l t r a t i o n  m e t a s t a s i s e d  t o  c e r v i c a l  n o d e s .  I n  c o n t r a s t ,  n o  n o d a l  
m e ta s ta s e s  w e r e  n o t e d  i n  p a t i e n t s  w h o se  tu m o u r s  e v o k e d  m a rk e d  
i n f i l t r a t e s .  T he i n t e n s i t y  o f  i n f i l t r a t e  i n  t h e  p r im a r y  tu m o u r s  
in v o lv e d  i n  t h e  p r e s e n t  s t u d y ,  h o w e v e r ,  d i d  n o t  show  a n y  r e l a t i o n  t o  
n o d a l  m e ta s ta s e s .
T o ta l  m a l ig n a n c y  g r a d i n g  w h ic h  r e p r e s e n t s  t h e  sum  o f  t h e  
s c o r e s  o f  a l l  t h e  s i x  f e a t u r e s  f a i l e d  t o  p r e d i c t  n o d a l m e ta s ta s e s .  I t  
i s  l i k e l y  t h a t  e v a lu a t io n  o f  th e  h i s t o l o g i c a l  f e a t u r e s  f o l lo w in g  th e  
A n n ero th  e t  a l .  (1 9 8 7 ) sc h e m e  i s  v e r y  m uch d e p e n d e n t  o n  t h e  s a m p l in g  
o f  t h e  sp ec im en . F u r th e rm o re , i n t e r p r e t a t i o n  and  e v a lu a t io n  o f  some 
o f  t h e  f e a t u r e s  in v o lv e d  i n  t h e  sy s te m  i s  v e ry  s u b je c t iv e .  I t  i s  a l s o  
v e ry  t im e - c o n s u m in g  a n d  u n l i k e l y  t o  b e  a c c e p t a b l e  i n  c l i n i c a l  
p r a c t i c e .
3 .1 0 .4  Thm our T h ic k n e ss
I n  t h e  p r e s e n t  s tu d y  tum our th ic k n e s s  a s  a  s i n g l e  in d e p e n d e n t 
f a c t o r ,  p ro v e d  t o  b e  o f  p r e d i c t i v e  v a lu e  f o r  n o d a l m e ta s ta s e s  i n  f l o o r  
o f  m outh  c a rc in o m a s . The th ic k n e s s  w as a l s o  o f  p r e d i c t i v e  v a lu e  when 
c a s e s  o f  f l o o r  o f  m o u th  w e re  c o m b in e d  w i t h  c a s e s  o f  to n g u e  o r  w i t h  
c a s e s  i n v o l v i n g  to n g u e  p l u s  f l o o r  o f  m o u th . I t  w a s  o f  p r e d i c t i v e  
v a lu e  a g a i n  w hen  c a s e s  o f  a l l  s i t e s  w e re  c o m b in e d  t o g e t h e r .  T h e s e  
f in d in g s  a r e  i n  a g r e e m e n t  w i t h  s e v e r a l  w o r k e r s  w ho h a v e  e v a l u a t e d  
th ic k n e s s  o f  tu m o u r s  i n  d i f f e r e n t  a n a t o m i c a l  s i t e s  a n d  fo u n d  t h a t  a  
th ic k n e s s  g r e a t e r  t h a n  6mm w as  a  p r e d i c t o r  o f  h i g h  r i s k  f o r  n o d a l  
m e ta s ta s e s  ( F r ie r s o n  and C ooper, 1986; Moore e t  a l .  1986b an d  U r i s t  e t  
a l .  1987). How ever, M o h it-T h b a ta b a i e t  a l .  (1986) e v a lu a te d  th ic k n e s s  
o f  l o c a l l y  e x c is e d  e a r l y  c a rc in o m a s  o f  f l o o r  o f  m outh. The c e r v i c a l
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lymph nodes w ere  c l i n i c a l l y  f r e e  from  m e ta s ta s e s  i n  t h e i r  s e r i e s .  The 
th ic k n e s s  o f  th e  tu m o u rs  w as c o r r e l a t e d  t o  su b se q u e n t d e v e lo p m en t o f  
n o d a l m e t a s t a s e s .  T he c o n c l u s i o n  w as  m ade t h a t  tu m o u r s  g r e a t e r  t h a n  
1 .5mm sh o u ld  b e  c o n s id e re d  h ig h  r i s k  and  e l e c t i v e  neck  s u rg e ry  sh o u ld  
b e  u n d e r t a k e n .  I n  t h e  p r e s e n t  s tu d y  i t  w as n o t  p o s s i b l e  t o  p e r f o r m  
su c h  a n a l y s e s  b e c a u s e  t h e  p a t i e n t s  h a d  a l r e a d y  u n d e rg o n e  n e c k  
d i s s e c t i o n .  T um our t h i c k n e s s ,  h o w e v e r ,  f a i l e d  t o  p r e d i c t  n o d a l  
m e ta s ta s i s  a c c u r a t e l y  i n  c a s e s  o f  to n g u e  a n d  c a s e s  i n v o l v i n g  to n g u e  
p lu s  f l o o r  o f  m o u th  e i t h e r  s e p a r a t e l y  o r  i n  c o m b in a t io n  w i t h  e a c h  
o t h e r .
A lth o u g h  tu m o u r  t h i c k n e s s ,  p a t t e r n  o f  i n v a s i o n  a n d  t o t a l  
s c o re  o f  t u m o u r - h o s t  i n t e r a c t i o n  h a v e  b e e n  show n  t o  b e  p o s s i b l e  
p r e d i c t o r s  o f  m e t a s t a s e s  i n  f l o o r  o f  m o u th  c a r c i n o m a s ,  t h e i r  
u s e f u ln e s s  m ig h t b e  l im i t e d  b e c a u se  t h e  m easurem ents r e q u i r e  r e s e c t i o n  
o f  t h e  tu m o u r s .  F o r  t h o s e  p a t i e n t s  c l i n i c a l l y  a s s e s s e d  a s  NO a n d  
u ix le rg o in g  r e s e c t i o n  a l o n e ,  t h i c k n e s s  c o u ld  b e  u s e d  a s  a  m e th o d  o f  
d e c id in g  on  e l e c t i v e  r e g io n a l  node d i s s e c t i o n  a s  a  seco n d  p ro c e d u re  i n  
t h e  c o u rs e  o f  t r e a tm e n t .
I n  t h i s  r e s p e c t ,  t h e  AgNORs c o u n t  s h o u ld  b e  c o n s i d e r e d  
s u p e r io r  t o  o t h e r  p r e d i c t i v e  f a c t o r s  f o r  tw o  r e a s o n s .  F i r s t l y ,  t h e  
AgNORs c o u n t  p r o v e d  t o  m o re  a c c u r a t e l y  p r e d i c t  n o d a l  m e t a s t a s e s .  
S eco n d ly  t h e  a s s e s s m e n t  c a n  b e  c a r r i e d  o u t  o n  b i o p s y  m a t e r i a l .  T h i s  
w ould  a l l o w  t h e  r e q u i r e d  s u r g e r y  t o  b e  u n d e r t a k e n  a s  a  s i n g l e  
p ro c e d u re .
F a i l u r e  t o  c o n firm  t h e  d i s c r im in a n t  p o t e n t i a l  o f  AgNORs c o u n t 
and  tu m o u r  t h i c k n e s s  i n  p r e d i c t i n g  m e t a s t a s e s  i n  t h e  s t u d i e s  o f
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c a rc in o m a  o f  to n g u e  a n d  c a r c in o m a s  i n v o l v i n g  to n g u e  p l u s  f l o o r  o f  
m outh w a s  t h o u g h t  t o  b e  m o s t  l i k e l y  r e l a t e d  t o  t h e  d i f f e r e n t  
a n a to m ic a l  s i t e .  I t  i s  w e l l  know n t h a t  b i o l o g i c a l  b e h a v io u r  o f  
c a rc in o m a s  v a r i e s  i n  r e l a t i o n  t o  t h e  a n a to m ic a l  s i t e s .  A lso  t h e  s m a l l  
num bers o f  c a s e s  s t u d i e d  i n  t h e s e  tw o  s i t e s ,  e s p e c i a l l y  i n  t h e  n o d e  
n e g a t iv e  g ro u p s , m ig h t p a r t l y  e x p la in  th e  f a i l u r e  o f  AgNORs an d  tu m o u r 
th ic k n e s s  t o  h e lp  i n  p r e d i c t i o n  o f  n o d a l m e ta s ta s i s .
The f in d in g s  from  t h i s  s tu d y , a l th o u g h  p r e l im in a r y  i n  n a tu r e ,  
g iv e  so m e e n c o u r a g e m e n t  t h a t  p a r t i c u l a r l y  i n  f l o o r  o f  t h e  m o u th  
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54 .5 2  33.31
10 .9 5  10.46
48 .78  3 6 .0
7 .9 2  7 .6 8
5 4 .8  3 4 .5
7 .7 6  7 .62
A T
6 .0 9  6 .2 6
2 .5 8  3 .6 2
4 .8 9  10 .33
3 .1 4  5 .0 2
5 .7  5 .0
3 .2 7  2.71
P:M P+M:A+T
1.91 8.21
0.91 3 .2 3
1 .4 4  7 .5 5
0 .4 9  5 .2 9
1.71 11 .94
0 .6 7  9.91
T a b le  3 . 5 .  The m eans and  s ta n d a r d  d e v ia t io n s  (SD) o f  no rm al m ito s e s  
p a ra m e te rs  a c c o rd in g  t o  t h e  s i t e  o f  t h e  tu m o u rs .















1 1 . 2
Apm+Apc
4 1 .0 4
1 5 .8 8
Mean 8 .2 2
Tongue







8 0 .1 7
3 6 .2 3
Tongue Mean 6 .3  2 5 .2
p lu s







S i g n i f i c a n t  d i f f e r e n c e s  fo llo w in g  B o n fe rro n i a d ju s tm e n t  
POM v s  Tongue Abnormal m ito s e s  P < 0.001
A p o p to tic  m ito s e s  P = 0 .0 2 8  
Atm + Apm P = 0 .0 2 8
Apm + Ape P = 0 .0 1 4
T a b le  3 , 6 .  The means and  (SD) o f  abnorm al m i to s e s ,  a p o p to t ic  






C ase F lo o r  o f  Mouth Tongue Tongue p lu s  F lo o r
Number o f  M outh
AgNORs TN AgNORs TN AgNORs TN
1 12.61 T1N0 13 .35 T2N0 17 .95 T2N0
2 9 .9 6 T4N1 * *
3 11.00 T1N0 * 16 .66 T1N0
: 4 8 .8 3 T2N0 9.93 T2N0 17 .96 T3N0
L- 5 17 .23 T2N0 11 .18 T1N0
: 6 *
7 *
8 21 .55 T1 NO
9 *
10 7 .20 T3N0
11 11 .41 T4N0
12 8 .4 5 T3N0
Moan 1 2 .0 3 1 1 .2 9 1 7 .5 2
SD 4.61 2 .0 0 0 .7 5
1 14 .75 T4N1 9 .85 T2N1 2 1 .7 8 T4N2
2 16 .24 T2N1 23 .33 T2N1 9 .8 6 T3N1
3 12 .74 T4N1 * 2 1 .3 5 T3N0
4 15 .98 T2N3 24 .94 T2N1 12 .75 T2N1
: 5 17 .18 T1N1 12.49 T1N2 11 .75 T4N1
6 19 .23 T2N1 11.50 T1N0 *
: 7 15 .30 T2N1 19.33 T4N0
8 18 .76 T2N1 *
9 16 .15 T4N3 13.03 T1N0
10 20 .46 T2N1 7.69 T4N0
11 20 .43 T2N0 22 .60 T3N1
12 14.03 T2N1
13 17.04 T2N0
Mean 1 7 .0 2 1 5 .9 8 1 5 .5 0
SD 2 .4 5 5 .8 4 5 .6 4
* C ases w ere  n o t  in c lu d e d  f o r  a s se s sm e n t o f  AgNORs b u t  w ere  in c lu d e d  
f o r  m i t o t i c  p h a se  c o u n t.
T a b le  3 .7  The mean num bers o f  AgNORs p e r  n u c le u s  a s s e s s e d  on  
b io p sy  m a te r i a l  o f  squamous c e l l  c a rc in o m a , tum our s i z e  
(T) and c l i n i c a l  n o d a l s t a t u s  (N).
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AgNCRs c o u n t i n  node p o s i t i v e  c a s e s
•  •
•  • • • •  •  • •  •
 + + +  +  + ------------------
13 .5  15 .0  16 .5  18 .0  19 .5  2 1 .0
AgNORs c o u n t i n  node n e g a t iv e  c a s e s
•  • • • • • •  •  •
- + ----------------------+ ----------------------+ ---------------------+ -------------------- + ---------------------+
6 .0  9 .0  1 2 .0  15 .0  18 .0  2 1 .0
F ig -  3 . 1 .  Dot p l o t  o f  t h e  AgNORs c o u n t  i n  c a s e s  o f  f l o o r  o f  m o u th  
ca rc in o m a  w i th  and  w i th o u t  n o d a l m e t a s ta s i s .
S q u a re  r o o t  o f  tum our th ic k n e s s  v a lu e s  i n  node p o s i t i v e  c a s e s
—i------------------- 1----------------- -i-----------------1------------------1---------------- 1-.
2 .1 0  2 .8 0  3 .5 0  4 .2 0  4 .9 0  5 .6 0
S q u a re  r o o t  o f  tum our th ic k n e s s  v a lu e s  i n  node n e g a t iv e  c a s e s
 +  +  +  +  + ------------------
1 .20  1 .80  2 .40  3 .0 0  3 .6 0  4 .2 0
F i g .  3 . 2 .  D ot p l o t s  fo l lo w in g  s q u a re  r o o t  t r a n s f o r m a t io n  o f  tum our
th ic k n e s s  v a lu e s  i n  c a s e s  w i th  squam ous c e l l  c a rc in o m a
o f  t h e  f l o o r  o f  t h e  m outh on  w h ich  t h e  AgNORs c o u n t w as
e v a lu a te d .
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Case Floor of Mouth Tongue
Number
11110101633 TO Thickness TO
Tongue plus Floor 
of Mouth 
Thickness TO
1 2 UNO 5 T2N0 15 T2N0
2 14 T4N1 9 T1N0 12 T1N0
3 6 T1N0 9 T2N0 5 T1N0
NODE 4 1 T2N0 2 T2N0 8 T3N0
NEGA­ 5 6 T2N0 5 UNO 14 T1N1
TIVE 6 4 T1N1 12 T1N0 6 T1N0
7 4 T2N0 14 T2N1 9 T3N1
8 6 T1N0 18 T4N0 15 T4N1
9 3 T1N0 4 T2N1 9 T2N1
10 9 T3N0 12 T4N0 4 T4N1
11 3 T4N0 10 T1N0 16 T4N0
12 6 T3N0 11 T2N1 3 T2N1
13 7 T2N0 14 T2N0







Mean 5 .6 10.07 10.27
SD 3.56 4.75 4.34
1 9 T4N1 6 T2N1 15 T4N2
2 5 T2N1 14 T2N1 17 T3N1
3 12 T4N1 5 T1N1 15 T3N0
4 10 T2N3 8 T2N1 15 T2N1
5 5 T1N1 5 T1N2 19 T4N1
6 11 T2N1 5 UNO 22 T2N1
7 8 T2N1 11 T4N0 8 T4N1
8 9 T2N1 22 T2N1 8 T3N1
9 32 T4N3 4 T1N0 13 T2N0
10 12 T2N1 13 T4N0 24 T4N1
NODE 11 18 T2N0 9 T3N1 14 T4N1
POSI­ 12 5 T1N1 13 T2N1 7 T4N1
TIVE 13 •6 T1N0 6 T2N0 14 T2N0
14 10 T3N1 9 T2N0 15 T3N2













Mean 10.8 11.11 14.6
SD 6.78 7 .37 4.78
Thhle 3.11 Thmour th ick n ess (mm) in cases o f squamous c e l l
carcinoma a ssessed  on re s e c tio n  specim ens, tumour s iz e  








Case AgNORs Tumour T o ta l
Number T h ic k n e ss M alignancy  Grack
1 12.61 2 19
2 9 .9 6 14 17
3 11 .00 6 20
4 8 .8 3 1 13
5 17 .2 3 6 17
6 * * *
7 * * *
8 2 1 .5 5 6 18
9 * * *
10 7 .2 0 9 16
11 11.41 3 19
12 8 .4 5 6 17
Mean 1 2 .0 3 5 .8 9 1 7 .5 6
SD 4.61 3 .9 2 2 .1 8
1 14 .75 9 21
2 16 .24 5 18
3 12 .74 12 18
4 15 .98 10 15
5 17 .18 5 18
6 19.23 11 17
7 15 .30 8 21
8 18 .76 9 20
9 16 .15 32 22
10 20 .46 12 18
11 20 .4 3 18 15
Mean 1 7 .0 2 11.91 1 8 .2 7
SD 2 .4 5 7 .5 7 2.41
AgNORs c o u n t was n o t  e v a lu a te d
3 .1 2 ,  Twenty c a s e s  o f  f l o o r  o f  m outh c a rc in o m a  i n  w h ich  th e  
s c o re s  o f  th e  AgNORs c o u n t ,  tum our th ic k n e s s  an d  t o t a l  
m a lig n an cy  g ra d e s  w ere  e v a lu a te d .
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AgNORs c o u n t i n  node p o s i t i v e  c a s e s
• • • • •  • • •  •
13 .5  15 .0  16 .5  18 .0  1 9 .5  2 1 .0
AgNORs c o u n t  i n  node n e g a t iv e  c a s e s
6 .0  9 .0  12 .0  15 .0  18 .0  2 1 .0
S q u a re  r o o t  o f  tum our th ic k n e s s  v a lu e s  i n  node p o s i t i v e  c a s e s
- +  +  +  +  +  + -
2 .1 0  2 .8 0  3 .5 0  4 .2 0  4 .9 0  5 .6 0
S q u a re  r o o t  o f  tum our th ic k n e s s  v a lu e s  i n  node n e g a t iv e  c a s e s
 H-----------------1-----------------1-----------------1---------------- H----------------
1 .2 0  1.80  2 .40  3 .0 0  3 .6 0  4 .2 0
T o ta l  m a lig n a n c y  g ra d e s  o f  tum ours i n  node p o s i t i v e  c a s e s
— -----------—— i----------------- 1------------ ——i----------------- 1----------------1—
1 5 .0  16 .5  18 .0  19 .5  21 .0  2 2 .5
T o ta l  m a lig n an cy  g ra d e s  o f  tum ours i n  node n e g a t iv e  c a s e s
 + +  + + + ------------------
13 .5  15.0  16 .5  18 .0  19 .5  21 .0
F i g .  3 .3  I l l u s t r a t i o n s  o f  t h e  d o t  p l o t s  o f  AgNORs c o u n t ,  s q u a r e  
r o o t  o f  tu m o u r  t h i c k n e s s  v a l u e s  a n d  t o t a l  m a l ig n a n c y  
g ra d e s  i n  t h e  tw e n ty  c a s e s  o f  f l o o r  o f  m o u th  c a r c in o m a  
w here th e s e  p a ra m e te rs  e v a lu a te d .
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CHAPTER 4
SQUAMOUS CRT I. CARCINOMA
CF THE FDOCR CF THE MOUTH -  PQLDOW-UP STUDIES
4.1  INlHCDUCrECN
Of th e  g ro u p  o f  402 p a t i e n t s  w i th  o r a l  squam ous c e l l  c a rc in o m a  
t h a t  w e re  i n i t i a l l y  r e c o rd e d  f o r  t h e  m ain  s tu d y , 68 had  t h e i r  tu m o u r 
a r i s i n g  from  th e  m ucosa o f  t h e  f l o o r  o f  th e  m outh. C ases  t h a t  d id  n o t  
m eet t h e  c r i t e r i a  d is c u s s e d  i n  C h a p te r  2 , S e c t io n s  2.2.1 and  2.2.2 f o r  
c a s e  s e l e c t i o n  w e re  e x c lu d e d  from  th e  s tu d y  and  th e s e  w e re  14 c a s e s .  
T h ere  w e re  a n o t h e r  f i v e  c a s e s  who w e re  a c t u a l l y  i n c l u d e d  m a in ly  f o r  
t h e  s t u d i e s  o f  AgNORs c o u n t s  i n  o r d e r  t o  i n c r e a s e  t h e  s i z e  o f  t h e  
m a t e r i a l  f o r  e v a lu a t in g  th e  p r e d i c t i o n  o f  n o d a l m e t a s t a s i s  w h ich  w e re  
d i s c u s s e d  th o ro u g h ly  i n  C h a p te r  3. The fo l lo w -u p  p e r io d  f o r  t h e s e  f i v e  
c a s e s  w as  l e s s  t h a n  24 m o n th s . H e n c e , t h e s e  w e re  a l s o  e x c lu d e d .  
T h e re fo re ,  t h e r e  w e re  49 c a s e s  o f  t h e  f l o o r  o f  t h e  m o u th  o n  w h ic h  
f o l lc w -u p  s t u d i e s  c o u ld  be  exam ined .
I n  t h e  s t u d i e s  d e s c r i b e d  i n  t h i s  C h a p te r  i t  w as  p l a n n e d  t o  
g iv e  a n  a c c o u n t  r e l a t e d  t o  c l i n i c a l  f o l l o w - u p  o f  t h e  p a t i e n t s  a f t e r  
t r e a tm e n t .  T he r e c u r r e n c e s  a n d  s u r v i v a l  w e re  t h e  f a c t o r s  r e l a t e d  t o  
w h ich  c e r t a i n  c l i n i c a l  f e a t u r e s  a t  i n i t i a l  p r e s e n t a t i o n  o f  i n d iv i d u a l  
p a t i e n t s  a s  w e l l  a s  c e r t a i n  s t r u c t u r a l  h i s t o l o g i c a l  f e a t u r e s  w e re  
exam ined .
I n  o r d e r  t o  p r o v id e  c l e a r l y  d e f i n e d  g r o u p s  u p o n  w h ic h  
c o m p ariso n  c o u ld  b e  m ade , t h e  p a t i e n t s  w e re  c l a s s e d  a s  s u r v i v i n g  
w ith o u t  r e c u r r e n c e  a t  24 m o n th s  o r  a s  h a v in g  r e c u r r e n c e  p r i o r  t o  24
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m o n th s.
The g ro u p  w i th  r e c u r r e n c e s  c o m p rise d  p a t i e n t s  who d e v e lo p e d  
r e c u r r e n c e  a t  t h e  p r i m a r y  s i t e ,  t h e  n e c k  o r  b o t h  s i t e s  i n  n o t  l e s s  
th a n  f o u r  m onths and  w i th in  24 m onths o f  t h e  f o l lo w - u p  p e r io d .  T h e re  
w ere  12 su ch  p a t i e n t s .  Of th e s e ,  n in e  d ie d  w i th in  24 m o n th s , w h e re as  
th e  r e m a in i n g  t h r e e  s u r v i v e d  m ore  t h a n  24 m o n th s . I n  t h e  c a s e s  o f  a  
f u r t h e r  s i x  p a t i e n t s  d e a th  o c c u rre d  b e fo r e  24 m onths and  t h e  p a t i e n t s  
w ere  e i t h e r  know n t o  b e  d i s e a s e  f r e e  o r  t h e  s i t u a t i o n  w as  n o t  know n 
w ith  c e r t a i n t y .  T h e s e  s i x  p a t i e n t s  w e re  n o t  i n c l u d e d  i n  t h e  s tu d y .  
The seco n d  g ro u p  in c lu d e d  p a t i e n t s  who s u rv iv e d  and  w e re  d i s e a s e - f r e e  
f o r  a  minimum o f  24 m onths f o l lo w in g  t r e a tm e n t  o f  t h e  p r im a ry  an d  th e  
n eck  w h e re  i t  w as  in v o lv e d .  T h e s e  p a t i e n t s  who w e re  31 i n  n u m b e r  
w ould  fo rm  a n o th e r  g ro u p  i n  t h i s  s tu d y . T h e re fo re , o f  t h e  o r i g i n a l  49 
c a s e s  34 p a t i e n t s  s u rv iv e d  f o r  o v e r  24 m onths f o l lo w in g  t r e a tm e n t  o f  
t h e i r  squam ous c e l l  c a rc in o m a  o f  t h e  f l o o r  o f  m outh.
D ata  c o n c e rn in g  r a d io th e r a p y  w as a v a i l a b l e  f o r  t h e  m a jo r i t y  
o f  p a t i e n t s  f o r m i n g  t h e  tw o  d e f i n e d  g r o u p s .  A l l  b u t  o n e  o f  t h e  12 
p a t i e n t s  i n  t h e  g r o u p  w i t h  r e c u r r e n c e  h a d  r e c e i v e d  r a d i o t h e r a p y  
p o s to p e r a t i v e ly .  O u t o f  31 p a t i e n t s  i n  t h e  s e c o n d  g r o u p ,  15 h a d  
r e c e iv e d  r a d i o t h e r a p y  p o s t o p e r a t i v e l y  a n d  s i x  w e r e  n o t  s u b j e c t e d  t o  
r a d i a t i o n  th e ra p y . No d a ta  c o n c e rn in g  r a d i a t i o n  th e r a p y  w as a v a i l a b l e  
i n  t h e  o t h e r  10 p a t i e n t s  o f  t h i s  g ro u p .
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4 .2  GENERAL OVHWIEW
4 .2 .1  Age and Sex
F o r ty - t h r e e  p a t i e n t s  w e re  e l i g i b l e  f o r  s t u d i e s  r e p o r t e d  i n  
t h i s  C h a p te r .  T h e s e  w e re  a n a ly s e d  i n  r e l a t i o n  t o  a g e  a n d  s e x .  T he 
r e s u l t s  show ed t h a t  o n ly  f i v e  w ere  fe m a le , i n  c o n t r a s t  w i th  t h e  m a le s  
t h a t  fo rm ed  th e  m a jo r i ty  o f  t h e  c a s e s .  T h a t i s  a  f e m a le  t o  m ale  r a t i o  
e q u a l  t o  1 : 7 . 6 .  The a g e  r a n g e  o f  t h e  f e m a l e  g ro u p  v a r i e d  b e tw e e n  48 
and  71 y e a r s .  The mean ag e  w as 62 and  th e  m edian  65.5 . The a g e  ra n g e  
o f  t h e  m a le  g r o u p  on  t h e  o t h e r  h a n d , v a r i e d  b e tw e e n  35 a n d  75 y e a r s .  
The m ean a g e  w as  59.9  an d  t h e  m e d ia n  a g e  w as 6 0 .5 . F i g u r e  4.1 sh o w s 
t h e  h is to g ra m  o f  th e  m ale  g ro u p  d i s t r i b u t i o n  a c c o rd in g  t o  a g e . I t  w as 
found  t h a t  t h e  m a j o r i t y  o f  p a t i e n t s  w e re  i n  t h e  f i f t i e s  a n d  s i x t i e s  
ag e  g r o u p s .  T he n u m b er o f  t h e  f e m a l e  g r o u p  w as  t o o  s m a l l  t o  b e  
u s e f u l l y  p r e s e n t e d  a s  a  h i s t o g r a m .  When t h e  s e x  o f  p a t i e n t s  w as  
r e l a t e d  t o  r e c u r r e n c e  o f  th e  tu m o u r, i t  w as found  t h a t  one o u t  o f  f i v e  
fe m a le s , a g e d  6 7 , d e v e lo p e d  r e c u r r e n c e .  T h is  i s  a  20 p e r  c e n t  
in c id e n c e  o f  r e c u r r e n c e .  By c o n t r a s t  11 o u t  o f  38 m a le  p a t i e n t s  
d e v e lo p e d  r e c u r r e n c e s .  T h i s  i s  a  2 8 . 9  p e r  c e n t  i n c i d e n c e  o f  
r e c u r r e n c e .
4 .2 .2  m in ir a l  TN in  P a t ie n ts  w ith  R ecurrence
The tu m o u r s i z e  (T) and  t h e  c l i n i c a l  n o d a l s t a t u s  (N) a s  w e l l  
a s  t h e  s i t e  o f  r e c u r r e n c e  a r e  show n  i n  T a b le  4 .1 . T he r e c u r r e n c e  i n  
t h e  m a j o r i t y  o f  t h e  p a t i e n t s  w as  l o c a l l y .  T h e r e  w e r e  o n l y  t h r e e  
p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  i n  th e  neck  a lo n e . H ow ever, t h e r e  
w ere tw o  p a t i e n t s  who d e v e lo p e d  r e c u r re n c e  in v o lv in g  b o th  t h e  p r im a ry
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s i t e  a n d  t h e  n e c k .  I n t e r e s t i n g l y ,  b o th  o f  t h e s e  p a t i e n t s  w e re  o f  
tum our s i z e  T4 c a te g o ry  and  one  o f  them  had  c l i n i c a l l y  p a lp a b le  n o d es . 
T h is  w as c o n firm e d  h i s t o l o g i c a l l y  and  tw o  n o d es  w ere  found  p o s i t i v e  
f o r  m e ta s ta s i s .
4 .2 .3  Type o f  Neck Surgery in  P a t ie n t s  w ith  R ecurrence
A ll  b u t  tw o  o f  12 p a t i e n t s  who d e v e lo p e d  r e c u r r e n t  tu m o u r s  
had  som e s o r t  o f  n e c k  s u r g e r y  a s  p a r t  o f  t h e  t r e a t m e n t  m a n a g e m e n t. 
The ty p e  o f  neck  s u rg e ry  how ever, v a r i e d  among th e s e  p a t i e n t s .  T h is  
w as p r e s u m a b ly  d u e  t o  t h e  v a r i a t i o n s  i n  t h e  e x t e n t  o f  t h e  d i s e a s e  a t  
f i r s t  p r e s e n t a t i o n  o f  t h e  p a t i e n t s .  The e x te n t  o f  t h e  n eck  s u rg e ry  i n  
t h i s  g r o u p  o f  p a t i e n t s  r a n g e d  f r o m  s i m p l e  u n i l a t e r a l  s u b m a n d ib u la r  
d i s s e c t i o n  t o  m ore e x te n s iv e  s u rg e ry  w h ich  in v o lv e d  neck  d i s s e c t i o n  
on b o t h  s i d e s  o f  t h e  n e c k . The n a t u r e  o f  t h e  n e c k  s u r g e r y  i n  
in d iv id u a l  p a t i e n t s  i s  shown i n  T ab le  4.2.
4 .2 .4  H is t o lo g ic a l  Nodal S ta tu s  in  P a t ie n t s  w ith  R ecurrence
A lth o u g h  t h e  t y p e s  o f  n e c k  s u r g e r y  i n  10 p a t i e n t s  w ho 
d e v e lo p e d  r e c u r r e n c e s  w e re  d i f f e r e n t ,  i t  w as p re s u m e d  t h a t  t h i s  h a d  
in v o lv e d  th e  rem o v a l o f  th e  g ro u p s  o f  th e  nodes w h ich  w ere  s u s p e c te d  
c l i n i c a l l y  a s  h a v in g  m e ta s ta s i s .  The num ber o f  th e  nodes c le a r e d  from  
t h e  n e c k  d i s s e c t i o n  sp ec im en s o f  in d iv id u a l  p a t i e n t s  v a r i e d .  I t  w ould  
b e  m e a n in g le s s  t h e r e f o r e ,  t o  p r e s e n t  th e  num bers o f  t h e  n o d es  c le a r e d  
from  i n d i v i d u a l  p a t i e n t s .  H o w e v er, i t  w as f e l t  t h a t  i t  w o u ld  b e  
r e a s o n a b le  t o  p r e s e n t  d a ta  on th e  h i s t o l o g i c a l  s t a t u s  o f  c l e a r e d  nodes 
i r r e s p e c t i v e  o f  t h e  n u m b e rs . D a ta  on  w h e th e r  o r  n o t  t h e  n o d e s  w e re  
p o s i t i v e  f o r  m e ta s ta s i s  and  in v o lv e m e n t o f  th e  n o d a l c a p s u le  a r e  shown 
i n  T a b le  4 .2 . Com bining th e  d a ta  i n  T a b le s  4.1 and  4.2 f o r  e v a lu a t io n
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o f  f a l s e  c l i n i c a l  a s s e s s m e n t , i t  w as found  t h a t  t h e r e  w as no  i n s t a n c e  
o f  f a l s e  n e g a t iv e  c l i n i c a l  a s s e s s m e n t . How ever, no  neck  s u rg e ry  w as 
p e rfo rm ed  i n  c a s e s  n u m b e r  7 a n d  11 who w e re  c l i n i c a l l y  NO. By 
c o n t r a s t  2 o u t  o f  8 c a s e s  ( c a s e  6 a n d  9) w e r e  t h o u g h t  c l i n i c a l l y  t o  
h av e  n o d a l m e t a s t a s i s ,  b u t  h i s t o l o g i c a l  e x a m in a t io n  r e v e a le d  t h a t  th e  
nodes w ere  n e g a t iv e  f o r  m e ta s t s i s .  T h is  i s  a  25 p e r  c e n t  in c id e n c e  o f  
f a l s e  p o s i t i v e  c l i n i c a l  a s se s s m e n t.
4 .2 .5  C l in ic a l  IN i n  P a t ie n t s  W ithout R ecurrence
T h ere  w e r e  31 p a t i e n t s  i n  t h i s  g r o u p . T h e s e  p a t i e n t s  h a d  
s u rv iv e d  f o r  a  m in im um  o f  24 m o n th s  w i t h o u t  d e v e lo p i n g  r e c u r r e n c e .  
D a ta  o f  t h e  TN a t  f i r s t  p r e s e n t a t i o n  r e l a t e d  t o  t h e s e  p a t i e n t s  a r e  
shown i n  T a b le  4 .3 . I t  w as fo u n d  t h a t  a l l  b u t  o n e  p a t i e n t  p r e s e n t e d  
w i th  a n  e a r l y  tu m o u r  o f  e i t h e r  T1 o r  T2 c a t e g o r y .  T h e re  w as  n o  
p a t i e n t  i n  t h i s  g ro u p  w i t h  T4 tu m o u r .  O n ly  f i v e  p a t i e n t s  i n  t h i s  
g ro u p  had  p a lp a b le  nodes o f  c l i n i c a l  N1 c a te g o ry .
4 .2 .6  Type o f  Neck Surgery in  P a t ie n t s  W ithout R ecurrence
Neck s u r g e r y  w as p e r f o r m e d  i n  17 o f  t h e  31 c a s e s .  As 
d i s c u s s e d  i n  S e c t i o n  4 .2 .3  t h e  p a t t e r n  o f  n e c k  s u r g e r y  i n  t h i s  g r o u p  
was a l s o  v a r i e d .  T h is  ran g ed  b e tw een  a  v e ry  c o n s e r v a t iv e  u n i l a t e r a l  
su b m a n d ib u la r  d i s s e c t i o n  a n d  a  m uch m o re  e x t e n s i v e  r a d i c a l  n e c k  
d i s s e c t i o n  p lu s  su b m a n d ib u la r  d i s s e c t i o n  o f  t h e  o p p o s i te  s i d e  o f  t h e  
n eck . The ty p e s  o f  neck  s u rg e ry  t h a t  w ere  p e rfo rm e d  a n  t h i s  g ro u p  o f  
p a t i e n t s  a r e  show n  i n  T a b le  4 .3 .
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4 .2 .7  H is to lo g ic a l N odal S ta tu s  in  P a t ie n ts  W ithout R ecurrence
The h i s t o l o g i c a l  s t a t u s  o f  t h e  n o d e s  i n  t h e  17 p a t i e n t s  who 
d id  n o t  d e v e lo p  r e c u r r e n c e  b u t  i n  whom th e  n eck  w as t r e a t e d  s u r g i c a l l y  
a r e  show n  i n  T a b le  4 .3 . C o m p a rin g  t h e  c l i n i c a l  a s s e s s m e n t  w i t h  t h e  
a c tu a l  h i s t o l o g i c a l  s t a t u s  o f  th e  n o d es, i t  w as found  t h a t  one  o u t  o f  
f i v e  i n s t a n c e s  w h e re  t h e  n e c k  w as t h o u g h t  t o  h a v e  n o d a l  m e t a s t a s i s  
tu rn e d  o u t  h i s t o l o g i c a l l y  t o  b e  t u m o u r - f r e e .  T h i s  i s  a  20 p e r  c e n t  
f a l s e  p o s i t i v e  c l i n i c a l  a s s e s s m e n t .  By c o n t r a s t  t h e r e  w e r e  l e s s  
in c id e n c e s  o f  f a l s e  n e g a t i v e  c l i n i c a l  a s s e s s m e n t ,  a s  o n ly  o n e  o u t  o f  
t h e  r e m a in i n g  12 c a s e s  who h a d  n e c k  s u r g e r y  a n d  w as  NO c l i n i c a l l y  
tu rn e d  o u t  h i s t o l o g i c a l l y  t o  have  m e ta s ta s i s  i n  t h e  n o d es . H ow ever, 
t h i s  c a s e  w as n o te d  t o  have  e x t r a c a p s u la r  sp re a d .
4 .3  PREDICTION CF TUMOCR RECURRENCES
I n  t h e  fo l lo w in g  s u b s e c t io n s  th e  d a ta  c o n c e rn in g  t h e  AgNORs 
c o u n t, tu m o u r t h ic k n e s s ,  m ic ro sc o p ic  s u r g i c a l  m a rg in s  and  th e  s c o re s  
o f  t h e  m a lig n a n c y  g ra d in g s  w i l l  b e  com pared b e tw e en  th e  tw o  g ro u p s  o f  
p a t i e n t s ,  th o s e  who d e v e lo p e d  r e c u r r e n c e  and  th o s e  who d id  n o t .
4 .3 .1  AgNORs Count and P r e d ic tio n  o f  Recur r en ce
T h ere  w ere  21 p a t i e n t s  i n  whom th e  AgNORs c o u n t w as a s s e s s e d  
on  t h e  i n i t i a l  b io p s y .  S ix  c a s e s  w e re  i n  t h e  g r o u p  who d e v e lo p e d  
r e c u r r e n c e  and  15 w ere  i n  t h e  g ro u p  w i th o u t  r e c u r r e n c e .
D ata  o f  t h e  AgNORs c o u n t  a s  w e l l  a s  t h e  m ea n s  a n d  s t a n d a r d  
d e v ia t io n s  i n  th e  tw o g ro u p s  o f  p a t i e n t s  a r e  su m m arised  i n  T a b le  4.4. 
C ases w h ich  a r e  m arked w i th  a n  a s t e r i s k  a r e  th o s e  i n  w h ich  th e  AgNORs
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c o u n t w as n o t  e v a lu a te d .  An a t t e m p t  w as made t o  com pare  t h e  d a ta  o f  
AgNORs c o u n t b e tw e en  th e  tw o  g ro u p s . T h e re  w as a  s l i g h t  d i f f e r e n c e  i n  
t h e  m ean o f  t h e  AgNORs c o u n t  b e tw e e n  t h e  tw o  g r o u p s ,  t h e  m ean  b e in g  
g r e a t e r  i n  t h e  g ro u p  w i th o u t  r e c u r r e n c e .  S t a t i s t i c a l  a n a ly s i s  u s in g  
t h e  M a n n - W h i tn e y  U - t e s t  s h o w e d  t h a t  t h e  d i f f e r e n c e  w a s  n o t  
s i g n i f i c a n t .
4 .3 .2  TUmour T h ick n ess and P r e d ic tio n  o f  R ecurrence
A ll  t h e  43 c a s e s  i n v o lv e d  i n  t h i s  C h a p te r  w e r e  u s e d  f o r  t h e  
e v a lu a t io n  o f  tum our th ic k n e s s .  T h ere  w ere  12 c a s e s  i n  t h e  g ro u p  who 
d e v e lo p e d  r e c u r r e n c e  and  31 c a s e s  i n  t h e  g ro u p  w i th o u t  r e c u r r e n c e .
D ata  o n  t h e  tu m o u r  t h i c k n e s s  a s  w e l l  a s  t h e  m ea n s  a n d  
s ta n d a r d  d e v i a t i o n s  a r e  e v i d e n t  i n  T a b le  4 .4 . T h e re  w as a n  o b v io u s  
d i f f e r e n c e  i n  t h e  m eans b e tw e e n  t h e  g r o u p s .  O v e r a l l ,  tu m o u r s  i n  t h e  
g ro u p  o f  p a t i e n t s  who d e v e lo p ed  r e c u r r e n c e  w ere  t h i c k e r  th a n  tu m o u rs  
i n  t h e  g ro u p  w i th o u t  r e c u r re n c e .  The M ann-W hitney U - t e s t  w as c a r r i e d  
o u t  a n d  s t a t i s t i c a l  a n a l y s i s  sh o w ed  t h a t  t h e  d i f f e r e n c e  w as h i g h l y  
s i g n i f i c a n t  (P = 0 .0 0 1 ) .
L in e a r  d i s c r im in a n t  a n a ly s i s  o f  th ic k n e s s  b e tw e en  t h e  g ro u p s  
w i th  and  w i th o u t  r e c u r re n c e  gave  a  79 p e r  c e n t  c o r r e c t  a l l o c a t i o n  o f  
c a s e s  t o  t h e  tw o  g ro u p s . The d iv id in g  l i n e  f o r  t h ic k n e s s  b e tw e e n  t h e  
g ro u p s  w as b e tw e e n  7mm and 8mm. I f  a  th ic k n e s s  o f  5mm h ad  b e e n  u s e d , 
one  o f  t h e  c a s e s  w i t h  r e c u r r e n c e  ( c a s e  9 ) w o u ld  h a v e  b e e n  w r o n g ly  
c a te g o r i s e d  and  1 2  o f  c a s e s  w i th o u t  r e c u r r e n c e  w ou ld  h a v e  b e e n  
w rong ly  p r e d i c te d  a s  h av in g  r e c u r r e n c e .
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An a l t e r n a t i v e  w ay o f  lo o k in g  a t  t h i c k n e s s  a n d  r e c u r r e n c e  
w ould b e  t o  d e t e r m i n e  t h e  p r o p o r t i o n s  o f  tu m o u r s  o f  d i f f e r i n g  
th ic k n e s s  v a l u e s  w h ic h  r e c u r r e d .  T a b le  4 .5  sh o w s t h e  n u m b e r  o f  
tum ours i n  t h i c k n e s s  c a t e g o r i e s  w i t h  t h e  p e r c e n t a g e  r e c u r r i n g .  No 
tum ours o f  3mm o r  l e s s  i n  t h i c k n e s s  r e c u r r e d ,  b u t  a  p r o g r e s s i v e  
i n c r e a s e  i n  th e  p r o p o r t io n  o f  r e c u r re n c e s  was se e n  up t o  t h e  1 3 -1 5mm 
g ro u p . T he tw o  t h i c k e r  c a s e s  w h ic h  d i d  n o t  r e c u r r  ( c a s e s  6 a n d  1 4) 
w ere  r e - e x a m i n e d .  On t h e  b a s i s  o f  tu m o u r  t h i c k n e s s ,  m a l ig n a n c y  
g ra d in g s  and  s u r g i c a l  m a rg in s , a  p o o r p ro g n o s is  w ould  be  e x p e c te d  i n  
t h e s e  tw o  c a s e s .  The tum our th ic k n e s s  and t o t a l  m a lig n a n c y  g ra d e  i n  
c a s e  n u m b e r  6 w e r e  23mm a n d  23 r e s p e c t i v e l y .  T he tu m o u r  i n  c a s e  
number 14 w as 16mm t h i c k  w i th  a  t o t a l  m a lig n an cy  g ra d e  22. The g ro w th  
p a t t e r n  o f  th e  tum our in  b o th  c a s e s  w as e n d o p h y tic  w i th  v e ry  s i m i l a r  
h i s t o l o g i c a l  f e a t u r e s  m a n if e s t in g  i n f i l t r a t i v e  n e o p l a s t i c  e p i t h e l i a l  
i s l a n d s  w h i c h  s h o w e d  c e n t r a l  n e c r o s i s  ( F i g .  4 .2 ) .  P e r i n e u r a l  
in v a s io n ,  a  f e a t u r e  w h ic h  i s  know n t o  i n d i c a t e  a g g r e s s i v e n e s s  o f  
tum our w as e v id e n t  i n  c a s e  num ber 14 (F ig . 4 .3). The s u r g i c a l  m a rg in s  
o f  t h e  r e s e c t i o n s  w ere  p o s i t i v e  and no neck  s u rg e ry  w as p e rfo rm e d  in  
b o th  c a s e s .  The tw o  c a s e s  h o w e v e r , h a d  r e c e i v e d  r a d i o t h e r a p y  
p o s to p e r a t i v e ly .  I t  seem ed t h a t  th e  tum our i n  th e  tw o  c a s e s  had  m ost 
o f  t h e  f e a t u r e s  w h ic h  show ed  f r e q u e n t  a s s o c i a t i o n  w i t h  a  p o o r  c u r e  
r a t e  and  y e t ,  t h e  lo c o re g io n a l  c o n t r o l  o f  th e  tu m o u rs  w as a c h ie v e d  f o r  
a  m inim um  o f  24 m o n th s  f o l l o w i n g  t r e a t m e n t .  L a t e r  f o l l o w - u p  d a t a  
beyond 24 m o n th s  fro m  t r e a t m e n t ,  w as a v a i l a b l e  a n d  t h e  tw o  p a t i e n t s  
d ie d  w i t h  d i s t a n t  m e t a s t a s e s  i n  t h e  lu n g .  T h e s e  d i s t a n t  m e t a s t a s e s  
w ere  d i s c o v e r e d  a t  t h e  t i m e  o f  t h e  d e a th .  C a s e  n u m b e r  6 d i e d  26 
m onths a f t e r  t r e a t m e n t  a n d  c a s e  n u m b er 14 d i e d  40 m o n th s  a f t e r  
t r e a tm e n t .  I t  i s  n o t  know n f o r  c e r t a i n t y  w hy t h e s e  tw o  p a t i e n t s
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shewed su ch  a  d i f f e r e n t  b e h a v io u r  p a t t e r n .  How ever, i t  m ig h t b e  t h a t  
tum ours w i t h  s u c h  a  c h a r a c t e r i s t i c  h i s t o l o g y  a r e  v e r y  s e n s i t i v e  t o  
r a d io th e r a p y  and  t h a t  a l l  t h e  lo c o r e g io n a l  a r e a  r e l a t e d  t o  tu m o u r w as 
e f f e c t i v e l y  t r e a t e d .
4 .3 .3  M icro sco p ic  S u r g ic a l M argins and P r e d ic tio n  o f  R ecurrence
F o r a l l  t h e  43 c a s e s  t h e  s u r g i c a l  m a r g in s  w e re  s t u d i e d  f o r  
tum our c l e a r a n c e .  The m u c o s a l  a n d  t h e  d e e p  m a r g in s  w e re  e v a l u a t e d .  
T hese  s u r g i c a l  m a rg in s  w ere  sum m arised  in  tw o  c a te g o r i e s .  The f i r s t  
w as te rm e d  p o s i t i v e  (+ve) and  t h i s  w as i n  c a s e s  w here  tum our w as found  
a c t u a l l y  a t  a  m a r g in .  The s e c o n d  w as te r m e d  n e g a t i v e  ( - v e )  a n d  t h i s  
was w h e re  t h e  m a r g in s  w e re  tu m o u r  f r e e .  O r i g i n a l l y  i t  h a d  b e e n  
in te n d e d  t o  e x a m in e  t h e  m a r g i n a l  c l e a r a n c e  i n  c a s e s  w h o se  tu m o u r  
a p p ro a c h e d  c l o s e  t o  m a r g in s  ( S e c t i o n  2 .6 .2 )  b u t  i t  w as  f e l t  t h a t  t h e  
num bers i n  i n d i v i d u a l  c a t e g o r i e s  w o u ld  b e  t o o  s m a l l  f o r  m e a n in g f u l  
a n a l y s i s .
T a b le  4.4 shows th e  c o n d i t io n  o f  th e  s u r g i c a l  m a rg in s  a s  w e l l  
a s  t h e  t i s s u e  t y p e  a t  t h e  c l o s e s t  m a r g in  t o  t h e  tu m o u r .  O f t h e  43 
p a t i e n t s  i n  b o th  g ro u p s , t h e r e  w ere  n in e  i n  whom t h e  s u r g i c a l  m a rg in s  
w ere  p o s i t i v e .  F iv e  o f  th e s e  d e v e lo p e d  r e c u r r e n c e  and  th e  o t h e r  f o u r  
w ere i n  t h e  g ro u p  w ith o u t  r e c u r r e n c e .  When t h e  s u r g i c a l  m a rg in s  w ere  
a n a ly s e d  i n  e a c h  g ro u p  s e p a r a t e l y ,  i t  w as show n  t h a t  f i v e  o u t  o f  12 
(41.7%) p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e ,  had  p o s i t i v e  m a rg in s . By 
c o n t r a s t  o n l y  f o u r  o u t  o f  31 (1 2 .9 % ) o f  t h e  p a t i e n t s  w i t h o u t  
r e c u r r e n c e  h a d  p o s i t i v e  m a r g in s .  S t a t i s t i c a l  c o m p a r is o n  u s i n g  t h e  
F i s h e r  e x a c t  p r o b a b i l i t y  t e s t  show s t h i s  i s  s i g n i f i c a n t  (P = 0.044).
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The t i s s u e  t y p e  a t  t h e  p o s i t i v e  m a r g in s  w as  a l s o  e v a l u a t e d .  
I t  w as found  t h a t  p o s i t i v e  m a rg in s  w e re  lo c a te d  i n  c o n n e c t iv e  t i s s u e  
i n  s i x  c a s e s .  T h re e  o f  t h e s e  sh o w ed  r e c u r r e n c e ,  i n  tw o  i n s t a n c e s  i n  
t h e  n e c k  a n d  t h e  o t h e r  o n e  a t  t h e  l o c a l  s i t e .  T he t i s s u e  t y p e  o f  t h e  
p o s i t i v e  m a r g in s  i n  t h e  r e m a in i n g  t h r e e  c a s e s  w as  m u s c le  i n  tw o  
in s ta n c e s  a n d  s a l i v a r y  t i s s u e  i n  t h e  o t h e r .  T he c a s e s  w h e re  t h e  
p o s i t i v e  m a r g in  w as  l o c a t e d  i n  m u s c le ,  b o th  d e v e lo p e d  r e c u r r e n c e  
l o c a l l y  a t  th e  p r im a ry  s i t e .
4 .3 .4  M alignancy G rades and P r e d ic tio n  o f  R ecurrence
A ll  43 c a s e s  w e re  u s e d  f o r  t h e  a s s e s s m e n t  o f  m a l ig n a n c y  
g r a d in g s .  T w e lv e  c a s e s  w e re  i n  t h e  g ro u p  w i t h  r e c u r r e n c e  a n d  31 i n  
t h e  g r o u p  w i t h o u t  r e c u r r e n c e .  The s c o r e s  o f  t h e  s i x  h i s t o l o g i c a l  
f e a t u r e s ,  tu m o u r f a c t o r ,  tu m o u r-h o s t  i n t e r a c t i o n  an d  t o t a l  m a lig n a n c y  
g ra d e s  a s  w e l l  a s  t h e  m eans a n d  t h e  s t a n d a r d  d e v i a t i o n s  f o r  e a c h  
p a ra m e te r  a r e  sum m arised  i n  T a b le  4.6.
An a t t e m p t  w as made t o  com pare th e  p a ra m e te r s  b e tw e en  t h e  tw o  
g ro u p s . T he M an n -W h itn e y  U - t e s t  w as u s e d  i n  a l l  t h e  c o m p a r i s o n s .  
A lthough  t h e r e  w e re  s l i g h t  d i f f e r e n c e s  i n  t h e  m ea n s  o f  d e g r e e  o f  
k e r a t i n i z a t i o n ,  n u c l e a r  p o ly m o rp h is m , n u m b er o f  m i t o s e s  a n d  tu m o u r  
f a c t o r  b e tw e en  th e  tw o g ro u p s , i n  no in s ta n c e  w ere  th e s e  d i f f e r e n c e s  
shown t o  b e  s t a t i s t i c a l l y  s i g n i f i c a n t .  S i m i la r ly ,  p a t t e r n  o f  in v a s io n  
was c o m p a re d  b e tw e e n  t h e  tw o  g r o u p s  a n d  w as  show n  n o t  t o  d i f f e r  
s i g n i f i c a n t l y .  H o w ev er, w hen t h e  s t a g e  o f  i n v a s i o n  w a s  c o m p a re d  
be tw een  t h e  tw o  g r o u p s ,  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  w as 
e v id e n t  (P = 0 .0 3 9 ) . A l l  b u t  o n e  o f  t h e  l e s i o n s  w h ic h  r e c u r r e d  w e re  
g ra d e d  4 w h e r e a s  o n ly  16 o f  t h e  31 c a s e s  w i t h o u t  r e c u r r e n c e  w e re
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* How ever, t h e  m o st r e c e n t  in c id e n c e  o f  f l o o r  o f  m outh  c a rc in o m a  in  
S c o tla n d  sh o w s t h e  m a le  t o  f e m a le  r a t i o  a s  2 .9 :1  ( d a t a  f ro m  C a n c e r  
R e g i s t r y  B ra n c h , S.H.H.D, E d in b u r g h ,  1 9 8 2 -1 9 8 6 ) .
g ra d e d  4 . S i m i l a r l y  l y m p h o p la s m a c y t i c  i n f i l t r a t i o n  w as c o m p a re d  
betw een  t h e  g r o u p s  a n d  a g a i n  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  
was n o te d  (P = 0 .0 3 2 ) . T he d i f f e r e n c e  w as m a in ly  d u e  t o  t h e  n u m b e rs  
o f  c a s e s  g r a d e d  1 o r  2 i n  t h e  g ro u p  w i t h o u t  r e c u r r e n c e .  An a t t e m p t  
was m ade a l s o  t o  c o m p a re  t h e  t u m o u r - h o s t  i n t e r a c t i o n  b e tw e e n  t h e  
g ro u p s  and  t h i s  show ed a l s o  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  (P 
= 0 .0 1 9 ) . The s c o r e s  o f  t h e  t o t a l  m a l ig n a n c y  g r a d e  w e re  c o m p a re d  
be tw een  t h e  g r o u p s .  A l th o u g h  t h e r e  w as a  s l i g h t  d i f f e r e n c e  i n  t h e  
m eans, s t a t i s t i c a l  a n a l y s i s  sh o w ed  t h a t  t h e  d i f f e r e n c e  w as  n o t  
s i g n i f i c a n t .
4 .4  D isc u ss io n
O nly a  b r i e f  d i s c u s s io n  i s  p r e s e n te d  i n  r e l a t i o n  t o  p a t i e n t s  
fo l lc w -u p  f o r  in d iv id u a l  i n t r a - o r a l  a n a to m ic a l  s i t e s  in c lu d e d  i n  th e  
s tu d i e s .  A co m m en t on  c e r t a i n  p o i n t s  r e l a t e d  t o  tu m o u r s  o f  f l o o r  o f  
m outh w ere  p r e s e n te d  i n  t h i s  C h a p te r. More d e t a i l e d  d i s c u s s io n  w i l l  
f o l lo w  i n  C h a p te r  8 w h e re  e a c h  o f  t h e  p a r a m e t e r s  s t u d i e d  w i l l  b e  
d i s c u s s e d  s e p a r a t e l y .  P r e v i o u s  s t u d i e s  h a v e  d o c u m e n t e d  t h e  
overw helm ing  p r o p o r t io n  o f  m ale  p a t i e n t s  w i th  f l o o r  o f  m outh  c a rc in o m a  
by c o n t r a s t  t o  f e m a le  p a t i e n t s .  F ly n n  e t  a l .  (1 9 7 3 ) r e p o r t e d ,  o n  a  
s e r i e s  f ro m  K e n tu c k y , USA, a  r a t i o  o f  m a le  t o  f e m a le  p a t i e n t s  w i t h  
f l o o r  o f  m o u th  c a rc in o m a  t o  b e  6 .7 :1  w i t h  a n  a v e r a g e  a g e  o f  58 y e a r s .  
However, S h a h a  e t  a l .  (1984) r e p o r t i n g  o n  320 p a t i e n t s  f ro m  New Y o rk , 
w i th  f l o o r  o f  m o u th  c a rc in o m a  n o te d  a  m a le  t o  f e m a le  r a t i o  o f  2 .2 :1 .  
I n  t h e  p r e s e n t  s tu d y , th e  r e s u l t s  w ere  i n  a g re e m e n t w i th  t h e  F ly n n  e t  
a l .  (1 9 7 3 ) r e p o r t  an d  a  r a t i o  o f  7 .6 :1  m a le  t o  f e m a le  p a t i e n t s  w as 
o b se rv e d  w i t h  a  m e d ia n  a g e  o f  65 .5  y e a r s  i n  t h e  f e m a le  g r o u p  a n d  60 .5  
y e a r s  i n  t h e  m ale  group.-*
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In  t h e  p r e s e n t  s tu d y  t h e  o v e r a l l  i n c i d e n c e  o f  t r e a t m e n t  
f a i l u r e  w as  1 2 /41  (29.3% ) w i t h i n  a  f o l l o w - u p  p e r i o d  o f  24 m o n th s . 
T hese  r e s u l t s  w e re  c o m p a rab le  w i th  t h e  Shaha e t  a l .  (1984) s tu d y  w h ich  
r e p o r te d  a n  i n c i d e n c e  o f  33 p e r  c e n t  t r e a t m e n t  f a i l u r e  l o c a l l y  o r  i n  
th e  n eck  o r  b o th  s i t e s  i n  a  f o l lo w -u p  p e r io d  o f  f i v e  y e a r s .  The g r e a t  
m a jo r i ty  o f  t r e a tm e n t  f a i l u r e  i n  c a rc in o m a s  o f  f l o o r  o f  m outh o c c u rs  
w i th in  t h e  f i r s t  tw o  y e a r s  f o l l o w i n g  t r e a t m e n t  (N ason  e t  a l . ,  1 9 8 9 ) . 
T h ere  w a s  a  s t r i k i n g  i n c r e a s e  i n  t h e  i n c i d e n c e  o f  r e c u r r e n c e s  i n  
r e l a t i o n  t o  tu m o u r  s i z e  (T ). From  T1 th r o u g h  T 4 , 10 .5  p e r  c e n t ,  2 7 .8  
p e r  c e n t ,  50 p e r  c e n t  and  100 p e r  c e n t  in c id e n c e s  o f  t r e a tm e n t  f a i l u r e  
r e s p e c t i v e ly  w e re  e n c o u n te r e d  i n  t h e  p r e s e n t  s tu d y .  F a i l u r e  i n  t h e  
n eck  r e l a t i n g  t o  c l i n i c a l  n o d a l  (N) s t a t u s  sh o w e d  a n  i n c r e a s i n g  
in c id e n c e  w i t h  i n c r e a s i n g  (N) c a t e g o r y .  O n ly  2 o f  30 (6.7%) c a s e s  
w i th  NO c a te g o ry  show ed n eck  r e c u r r e n c e  by c o n t r a s t  w i th  3 o f  12 (25%) 
o f  c a s e s  w i th  N1 c a te g o ry  who d e v e lo p e d  r e c u r r e n c e  i n  t h e  n e c k . T h ere  
was n o  p a t i e n t  i n  t h e  m a t e r i a l  s t u d i e d  w i t h  N2 c a t e g o r y .  T he o n ly  
p a t i e n t  c a te g o r i s e d  a s  N3 d e v e lo p e d  r e c u r r e n c e  l o c a l l y  a t  t h e  p r im a ry  
s i t e ,  b u t  n o t  i n  t h e  n e c k . T h e s e  r e s u l t s  w e re  i n  a g r e e m e n t  w i t h  t h e  
Shaha e t  a l .  (1984) r e p o r t  w h ich  n o te d  a  d i r e c t  r e l a t i o s h i p  o f  tu m o u r 
s ta g e  w i th  lo c o r e g io n a l  f a i l u r e  fo l lo w in g  t r e a tm e n t .
From t h e  p r e v i o u s  s e c t i o n s  r e l a t e d  t o  p r e d i c t i o n  o f  
r e c u r r e n c e s ,  i t  w o u ld  b e  p o s s i b l e  t o  s e l e c t  p a t i e n t s  w i t h  f l o o r  o f  
m outh c a rc in o m a  who a r e  a t  a  h ig h e r  r i s k .  A c o m p a ra t iv e  s t a t i s t i c a l  
a n a ly s i s  o f  t h e  f a c t o r s  s t u d i e d  r e v e a l e d  t h a t ,  t h o s e  p a t i e n t s  w i t h  
h ig h e r  tu m o u r  t h i c k n e s s  v a l u e s  a n d  t h o s e  who h a d  p o s i t i v e  m a r g in s  
a f t e r  s u r g i c a l  r e s e c t i o n  o f  t h e  p r im a r y  s i t e  h a d  a  s i g n i f i c a n t l y
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h ig h e r  in c id e n c e  o f  l o c a l ,  and , o r ,  r e g io n a l  f a i l u r e .  P a t i e n t s  w hose 
tum our e x h i b i t e d  d e e p  i n v a s i o n  a n d  e x c i t e d  l i t t l e  o r  n o  
ly m p h o p lasm acy tic  i n f i l t r a t i o n  w i t h  a  h i g h e r  t o t a l  t u m o u r - h o s t  
i n t e r a c t i o n  s c o re  a l s o  had a  s i g n i f i c a n t l y  h ig h e r  in c id e n c e  o f  tum our 
r e c u r r e n c e .
The AgNORs c o u n t  w as fo u n d  n o t  t o  d i f f e r  s i g n i f i c a n t l y  
b e tw een  th e  g ro u p  o f  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  and  th e  g ro u p  
w ith o u t  r e c u r r e n c e .  In  th e  r e s u l t s  p r e s e n te d  i n  C h a p te r  3 r e l a t e d  t o  
p r e d i c t i o n  o f  n o d a l  m e t a s t a s i s  h o w e v e r , t h i s  p a r a m e t e r ,  t h e  AgNORs 
c o u n t, w as a  good p r e d i c t o r  w i th  85 p e r  c e n t  a c c u ra c y .
The p a r a m e t e r s  tu m o u r  t h i c k n e s s  a n d  t o t a l  t u m o u r - h o s t  
i n t e r a c t i o n  v a lu e s  w ere  a l s o  h e lp f u l  i n  p r e d i c t i o n  o f  n o d a l m e t a s t a s i s  
i n  p a t i e n t s  w i th  c a rc in o m a  o f  f l o o r  o f  m outh and  w ere  found  a l s o  t o  be  
p o t e n t i a l  p r e d i c t o r s  f o r  tum our r e c u r re n c e .  T h e re fo re ,  i n  d i a g n o s t i c  
p a th o lo g y  p r a c t i c e  i t  w o u ld  b e  rec o m m en d ed  t o  e v a l u a t e  t h e s e  tw o  
f a c t o r s  o n  s u r g i c a l  s p e c im e n s  o f  l o c a l  r e s e c t i o n s  s i n c e  t h e s e  tw o  
f a c t o r s  show ed p r e d i c t i v e  v a lu e  f o r  b o th  n o d a l m e t a s ta s i s  and  tu m o u r 
r e c u r r e n c e .  I f  th e  d e t a i l e d  in fo r m a t io n  c o n c e rn in g  th e s e  tw o  f a c t o r s  
w as t o  b e  p ro v id e d  t o  th e  c l i n i c i a n ,  a  m o d if ic a t io n  o f  t h e  su b s e q u e n t 
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= L oca l 
= Neck 
+ N = L oca l and Neck
T ab le 4 .1 .  S i t e  o f  tumour recu rren ce  and th e  c l i n i c a l  IN  o f  
p a t ie n ts  who d evelop ed  re cu rr e n c e .
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C ase Number Type o f  Number o f  E x tra ca p su la r
Neck Surgery P o s it iv e  N odes In volvem en t
1 FND 0 0
2 FND + SHO 1 1
3 USMD 2 0
4 RND 1 0
5 USMD 0 0
6 RND 0 0
7 * * *
8 FND 2 0
9 BSMD 0 0
10 FND 1 0
11 * * *
12 RND + SMDO 3 3
FND = F u n c t io n a l  n e c k  d i s s e c t i o n
SHO = S u p ra h y o id  o p p o s i te  s id e
USMD = U n i l a t e r a l  su b m an d ib u la r d i s s e c t i o n
RND = R a d ic a l  neck  d i s s e c t i o n
BSMD = B i l a t e r a l  su b m an d ib u la r d i s s e c t i o n
SMDO = S ubm and ibu lar d i s s e c t i o n  o p p o s i te  s id e
Neck s u rg e ry  was n o t  p e rfo rm ed
T ah lo 4 .2  Type o f  neck  s u rg e r y  and  th e  h i s t o l o g i c a l  n o d a l  s t a t u s  
i n  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e .
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C ase Number C L in ica l TN Type o f  Number o f  E x tra ca p su la r
Neck Surgery P o s it iv e  N odes In volvem en t
1 T1N1 RND 1 0
2 T2N1 BFND 2 0
3 T1N0 RND 0 0
4 T1N0 FND 0 0
5 T2N0 * * *
6 T2N0 * * *
7 T1N0 RND + SMDO 1 1
8 T2N0 * * *
9 T1N0 FND + SMDO 0 0
10 T1N1 END 1 0
11 T2N0 BSMD 0 0
12 T1N0 * * *
13 T2N0 * * *
14 T2N0 BSMD 0 0
15 T2N1 RND 3 1
16 T2N0 * * *
17 T1N0 * * *
18 T2N0 * * *
19 T1N0 END + SMDO 0 0
20 T1N1 RND + SMDO 0 0
21 T1N0 BSMD 0 0
22 T1N0 * * *
23 T1N0 FND + SMDO 0 0
24 T1N0 * * *
25 T2N0 * * *
26 T1N0 * * *
27 T1N0 FND + SMDO 0 0
28 T3N0 FND 0 0
29 T1N0 * * *
30 T2N0 * * *
31 T2N0 BSMD 0 0
RND = R a d ic a l  n eck  d i s s e c t i o n
BEND = B i l a t e r a l  f u n c t io n a l  n eck  d i s s e c t i o n
FND = F u n c t io n a l  neck  d i s s e c t i o n
SMDO = S ubm and ibu lar d i s s e c t i o n  o p p o s i te  s id e
BSMD = B i l a t e r a l  su b m an d ib u la r d i s s e c t i o n
Neck s u rg e ry  was n o t  p e rfo rm ed
T a b le  4 .3 .  C l i n i c a l  IN , ty p e  o f  n eck  s u rg e ry  an d  h i s t o l o g i c a l  n o d a l 
s t a t u s  i n  p a t i e n t s  who d id  n o t  d e v e lo p  r e c u r r e n c e .
1 7 6
case AgNORs Tunour S u rg ica l T issue  Recurrence
Nunber Thickness Margins Type S i te
1 * 7 +ve muscle L
2 14.75 9 +ve muscle L
3 12.74 12 -ve
4 15.98 10 -ve
5 * 12 -ve
6 9.96 14 -ve
PATIENTS 7 * 13 +ve connective L
WITH 8 * 10 +ve connective N
RECURRENCE 9 * 4 -ve
10 15.30 8 -ve
11 19.84 5 +ve connective N









1 * 5 -ve
2 16.24 5 -ve
3 12.61 2 -ve
4 * 2 -ve
5 14.91 2 -ve
6 * 23 +ve connective
7 * 6 +ve connective
8 * 3 -ve
9 11.00 6 -ve
10 17.18 5 -ve
11 17.23 6 -ve
12 9.31 3 -ve
13 9.65 16 +ve connective
14 * 4 -ve
15 18.76 9 -ve
E 16 18.24 2 -ve
17 * 2 -ve
18 19.96 7 -ve
19 21.55 6 -ve
20 * 11 -ve
21 . * 5 -ve
22 * 1 -ve
23 * 3 -ve
24 21.21 4 -ve
25 * 8 -ve
26 * 7 +ve s a liv a ry
27 * 3 -ve
28 7.20 9 -ve
29 * 2 -ve
30 17.31 4 -ve







* AgNCRs count was n o t eva lua ted  
R ecurrence s i t e  L = lo c a l ,  N = neck 
Table 4 .4 . AgNORs, tumour th ick n ess  and c le a ra n ce  o f  su rg ic a l  
margins w ith  t i s s u e  types a t  p o s i t iv e  m argins in  
p a tie n ts  w ith  and w ithou t recu rren ce .
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U iic k n e ss
(mm)
Total Number No Recurrence Recurrence % Recurrence 
of Cases
1 -  3 12 12 0 0
4 - 6 13 11 2 15
7 - 9 8 5 3 38
10 -  12 6 1 5 83
13 -  15 2 0 2 100
> 15 2 2 0 0
43 31 12
T a b le  4 . 5 .  Number o f  c a s e s  a c c o rd in g  t o  tum our th ic k n e s s  g ro u p in g  
shew ing  t h e  p e rc e n ta g e  o f  r e c u r r e n c e s  i n  e a c h  g ro u p .
1 78
F i g .  4 .2 .  H isto lo g ica l f e a t u r e s  o f  i n f i l t r a t i n g  n e o p l a s t i c  
e p ith e l ia l  island  m anifesting cen tra l n ecrosis , seen in  
cases 6 and 1 4 in  the group without recurrence but which 
la te r  showed haematogenous spread. H & E x150.
F i g .  4 .3 .  Perineural invasion o f squamous carcinoma in  case 14 in  
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SQUAMOUS CELL CARCINOMA OF THE TONGUE -  FOLLOW-UP STUDIES
5 .1  INTRQDUCTIGN
The c r i t e r i a  f o r  i n c l u s i o n  o f  c a s e s  i n  t h e  a n a l y s i s  o f  t h e  
r e s u l t s  i n  t h i s  C h a p te r  w ere  th e  sam e a s  th o s e  d e s c r ib e d  i n  C h a p te r  4. 
T hese  w e re  t h e  c r i t e r i a  r e q u i r e d  f o r  t h e  g e n e r a l  c a s e  s e l e c t i o n  a s  
d i s c u s s e d  i n  C h a p te r  2 , S e c t i o n s  2.2 .1  a n d  2 .2 .2  p l u s  t h e  a d d i t i o n a l  
tw o c r i t e r i a  t h a t  w e re  d i s c u s s e d  i n  C h a p te r  4 , S e c t i o n  4 .1 . F o u r  
c a s e s  w ere  e x c lu d e d  b e c a u se  th e y  d id  n o t  f u l f i l  t h e  c r i t e r i a  d e s c r ib e d  
i n  S e c t i o n s  2 .2 .1  a n d  2 .2 .2 .  A f u r t h e r  n i n e  c a s e s  w e r e  e x c lu d e d  
b e c a u se  t h e y  d i d  n o t  f u l f i l  t h e  c r i t e r i a  d e s c r i b e d  i n  S e c t i o n  4 .1 . 
F o u r o f  t h e s e  p a t i e n t s  s u r v i v e d  w i t h o u t  d i s e a s e  b u t  t h e  f o l l o w - u p  
p e r io d  w as l e s s  t h a n  24 m o n th s  a n d  t h e  o t h e r  f i v e  d i e d  w i t h i n  l e s s  
th a n  24 m onths o f  fo llo w -u p  w ith o u t  r e c u r r e n c e  o r  t h e  s i t u a t i o n  w as 
n o t  known w i th  c e r t a i n t y .  T h e re fo re , from  th e  o r i g i n a l  62 c a s e s  w i th  
to n g u e  c a rc in o m a , 49 w ere  e l i g i b l e  f o r  th e  s tu d i e s  p r e s e n te d  i n  t h i s  
C h a p te r .
As i n  t h e  p r e v i o u s  C h a p te r ,  i t  w as p la n n e d  h e r e  t o  g i v e  a n  
a c c o u n t  r e l a t e d  t o  c l i n i c a l  f o l l o w - u p  a n d  o u tc o m e  o f  p a t i e n t s  a f t e r  
t r e a tm e n t .  T he r e c u r r e n c e  a n d  t h e  s u r v i v a l  w e re  t h e  e n d  p o i n t s  f o r  
d i s c u s s in g  and  r e l a t i n g  c e r t a i n  c l i n i c a l  and  s t r u c t u r a l  h i s t o l o g i c a l  
f e a t u r e s  o b ta in e d  from  th e  p r im a ry  tu m o u rs  o f  t h e s e  p a t i e n t s .  I t  w as 
c r u c i a l  f o r  su ch  s tu d i e s  t o  c r e a t e  c l e a r l y  d e f in e d  g ro u p s  o f  p a t i e n t s  
upon w h ic h  c o m p a r is o n  c o u ld  b e  m ade. The p a t i e n t s  w e r e  g r o u p e d  a s  
s u rv iv in g  w i t h o u t  r e c u r r e n c e  a t  24 m o n th s  o r  a s  h a v in g  r e c u r r e n c e  
p r i o r  t o  24 m o n th s .
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T h ere  w e re  25 p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e .  O f t h e s e ,  
21 d e v e lo p e d  r e c u r r e n c e  w i t h i n  a  f o l l o w - u p  p e r i o d  o f  n o t  l e s s  t h a n  
f o u r  m o n th s ,  b u t  w i t h i n  24 m o n th s .  T h e s e  p a t i e n t s  fo rm e d  t h e  f i r s t  
g ro u p  i n  t h e  f o l l o w i n g  a n a l y s e s .  The r e m a in i n g  f o u r  p a t i e n t s  
d e v e lo p e d  r e c u r r e n c e  a t  a  l a t e r  p e r io d  o f  fo l lo w -u p  an d  t h i s  w as m ore 
th a n  24 m o n th s . T hey  fo rm e d  a  s u b g ro u p  i n  t h e  a n a l y s e s  a n d  w e re  
te rm ed  a  l a t e  r e c u r r e n c e  subg roup  w h ere  i t  w as a p p r o p r ia t e .  The o t h e r  
g ro u p  i n  t h e  a n a l y s e s  c o m p r is e d  p a t i e n t s  who d i d  n o t  d e v e lo p  
r e c u r r e n c e  d u r in g  th e  w ho le  p e r io d  o f  fo l lo w -u p  and  t h e r e  w ere  24 su ch  
p a t i e n t s .
O ut o f  a l l  25 p a t i e n t s  w ho  d e v e l o p e d  e a r l y  o r  l a t e  
r e c u r r e n c e ,  21 h a d  r e c e i v e d  r a d i o t h e r a p y  a s  p a r t  o f  t h e  t r e a t m e n t  
m anagement a n d  i n  t h r e e  p a t i e n t s  no  r a d i o t h e r a p y  w as  a t t e m p t e d .  I n  
a n o th e r  one p a t i e n t ,  d a ta  c o n c e rn in g  r a d io th e r a p y  w as n o t  a v a i l a b l e .  
On t h e  o t h e r  h a n d  i n  t h e  24 p a t i e n t s  who d i d  n o t  d e v e lo p  r e c u r r e n c e ,  
10 h a d  r e c e i v e d  r a d i o t h e r a p y  a n d  i n  a n o t h e r  s i x  p a t i e n t s  n o  
r a d io th e r a p y  w as a tte m p te d . T here  w ere  e ig h t  p a t i e n t s  i n  t h i s  g ro u p  
f o r  whom no  d a ta  c o n c e rn in g  r a d io th e r a p y  w as a v a i l a b l e .
S e v e n te e n  p a t i e n t s  i n  th e  g ro u p  w i th  r e c u r r e n c e  d ie d  w i th in  
l e s s  t h a n  24 m o n th s  o f  t h e  f o l l o w - u p  p e r i o d .  T h e r e f o r e ,  o f  t h e  
o r i g i n a l  49 p a t i e n t s  who w ere  fo llo w e d -u p  f o r  t h e  s tu d i e s  p r e s e n te d  i n  
t h i s  C h a p t e r ,  32 s u r v i v e d  f o r  o v e r  24 m o n th s  f o l l o w i n g  t r e a t m e n t  o f  
t h e i r  squam ous c e l l  c a rc in o m a .
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5 .2  GENERAL OVERVIEW
5 .2 .1  Age and Sex
A n a ly s is  i n  r e l a t i o n  t o  a g e  a n d  s e x  w as  c a r r i e d  o u t  f o r  a l l  
t h e  49 p a t i e n t s  g rouped  to g e th e r .  T h ere  w ere  22 fe m a le  p a t i e n t s  and  
27 m a le  p a t i e n t s .  T h i s  i s  a  f e m a le  t o  m a le  r a t i o  o f  1 :1 .2 .  T he a g e  
ra n g e  i n  t h e  f e m a le  g ro u p  w as b e tw e e n  41 a n d  8 8 . T he m ean  w as  6 6 .7  
and  t h e  m e d ia n  w as 66 . The a g e  r a n g e  i n  t h e  m a le  g r o u p  o n  t h e  o t h e r  
han d , v a r i e d  b e tw e e n  28 a n d  83 . The m ean a g e  w as 5 9 .4  a n d  t h e  m e d ia n  
was 5 9 . F i g u r e  5.1 sh o w s t h e  h i s t o g r a m  o f  t h e  f e m a le  a n d  m a le  
d i t r i b u t i o n  a c c o rd in g  t o  ag e . I t  w as e v id e n t  t h a t  t h e  p eak  w as i n  t h e  
f i f t i e s  a n d  s i x t i e s  a g e  g ro u p  i n  m a le s ,  w h e r e a s  i n  f e m a le s  t h e  p e a k  
was i n  t h e  s e v e n t i e s  a g e  g ro u p . F o u r te e n  o u t  o f  22 (63.6% ) o f  t h e  
fe m a le  p a t i e n t s  d e v e lo p e d  r e c u r r e n c e .  By c o n t r a s t  11 o u t  o f  27 
(40.7%) o f  t h e  m ale  p a t i e n t s  d e v e lo p e d  r e c u r r e n c e .  The mean a g e  o f  25 
p a t i e n t s  who d e v e lo p e d  r e c u r re n c e  w as 65 w h e re as  i n  th o s e  who d id  n o t  
d e v e lo p  r e c u r r e n c e  i t  was 60.
5 .2 .2  fnin-irsal IN in  R a tie n ts  w ith  R ecurrence
The d a ta  w i l l  b e  p re s e n te d  i n  r e l a t i o n  t o  w h e th e r  o r  n o t  t h e  
p a t i e n t s  d e v e lo p e d  r e c u r re n c e .  P a t i e n t s  who d e v e lo p e d  l a t e  r e c u r r e n c e  
w ere  re g a rd e d  a s  a  subgroup  w i th in  t h e  g ro u p  o f  p a t i e n t s  who d e v e lo p e d  
r e c u r r e n c e .  T h e  sa m e  c a s e  n u m b e r  i n  e a c h  g r o u p  i s  g i v e n  f o r  
p r e s e n t in g  d a ta  th ro u g h o u t t h i s  C h a p te r.
The tum our s i z e  (T) and  c l i n i c a l  n o d a l s t a t u s  a s  w e l l  a s  t h e  
s i t e  o f  r e c u r r e n c e  a r e  show n  i n  T a b le  5 .1 . T he l a s t  f o u r  c a s e s  (2 2 , 
23 , 24 a n d  25 ) i n  T a b le  5.1 fo rm e d  t h e  s u b g ro u p  o f  p a t i e n t s  w i t h  l a t e
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r e c u r r e n c e .  The r e c u r r e n c e  w as found  l o c a l l y  i n  n in e  p a t i e n t s  and  i n  
t h e  n e c k  i n  a n o t h e r  11 p a t i e n t s .  I n  f o u r  p a t i e n t s  r e c u r r e n c e s  w e re  
found  b o t h  i n  l o c a l  a n d  n e c k  s i t e s .  T he l a s t  p a t i e n t ,  c a s e  1 4 , i n  
whom b i l a t e r a l  neck  d i s s e c t i o n s  w ere  p e rfo rm e d  a t  t h e  p la n n e d  i n i t i a l  
t r e a tm e n t ,  d e v e lo p e d  r e c u r r e n c e  i n  t h e  lu n g  23 m o n th s  a f t e r  t h e  
t r e a tm e n t .  I n t e r e s t i n g l y  a l l  t h e  f o u r  p a t i e n t s  who d e v e lo p e d  l a t e  
r e c u r r e n c e  w e re  i n  T1N0 c a t e g o r y  a n d  t h r e e  o f  th e m  h a d  r a d i c a l  n e c k  
d i s s e c t i o n  a s  p a r t  o f  th e  t r e a tm e n t .
5 .2 .3  Type o f  Neck Surgery in  P a t ie n ts  w ith  R ecurrence
O ut o f  th e  25 p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  w h e th e r  e a r l y  
o r  l a t e ,  19 had  n eck  s u rg e ry  a s  p a r t  o f  t h e  t r e a tm e n t  m anagem ent. The 
ty p e  o f  n e c k  s u r g e r y  i n  t h i s  g ro u p  o f  p a t i e n t s  w as  e i t h e r  r a d i c a l  o r  
f u n c t io n a l  n e c k  d i s s e c t i o n .  O c c a s i o n a l l y  t h i s  w as  a s s o c i a t e d  w i t h  
su b m an d ib u la r d i s s e c t i o n  o f  t h e  o p p o s i t e  s i d e .  T a b le  5 .2  s u m m a r is e s  
t h e  p a t t e r n  o f  n e c k  s u r g e r y  i n  t h i s  g ro u p  o f  p a t i e n t s .  T he n e c k  w as 
n o t  t r e a t e d  i n  one  p a t i e n t  o f  th e  l a t e  r e c u r r e n c e  subg ro u p .
5 .2 .4  H is to lo g ic a l N odal S ta tu s  in  P a t ie n ts  w ith  R ecurrence
The h i s t o l o g i c a l  s t a t u s  o f  t h e  nodes i n  p a t i e n t s  who had  n e c k  
s u rg e ry  i s  e v i d e n t  i n  T a b le  5 .2 . T h is  i n d i c a t e s  t h e  n u m b e r  o f  
p o s i t i v e  no d es a s  w e l l  a s  d a ta  on w h e th e r  o r  n o t  e x tr a n o d a l  s p re a d  o f  
t h e  tu m o u r  w as  n o te d  i n  i n d i v i d u a l  c a s e s .  T w o - t h i r d s  o f  t h e  c a s e s  
w i th  h i s t o l o g i c a l l y  p ro v e n  p o s i t i v e  n o d e s  h a d  e x t r a c a p s u l a r  s p r e a d  
e i t h e r  i n  s i n g l e  o r  m u l t i p l e  n o d e s .  I n  t h e  s u b g r o u p  o f  l a t e  
r e c u r r e n c e s ,  one o f  th e  c a s e s  had  3 p o s i t i v e  no d es a l l  o f  w h ich  showed 
e x t r a c a p s u la r  in v o lv e m e n t.
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I t  w as p o s s ib l e  t o  e v a lu a te  t h e  f a l s e  c l i n i c a l  a s s e s s m e n t  i n  
t h e  19 c a s e s  who h a d  n e c k  s u r g e r y  th r o u g h  c o n t r a s t i n g  t h e  d a t a  o n  
c l i n i c a l  n o d a l  s t a t u s  d e s c r i b e d  i n  T a b le  5.1 w i t h  t h e  d a t a  on  
h i s t o l o g i c a l  n o d a l  s t a t u s  p r e s e n t e d  i n  T a b le  5 .2 . I n t e r e s t i n g l y  i n  
th e  10 c a s e s  who had n eck  s u rg e ry  and  who w ere  a s s e s s e d  c l i n i c a l l y  a s  
NO, s e v e n  a c t u a l l y  s h o w e d  n o d a l  m e t a s t a s e s  o n  h i s t o l o g i c a l  
e x a m in a tio n . T h i s  i s  a  70 p e r  c e n t  f a l s e  n e g a t i v e  c l i n i c a l  
a s se s s m e n t. By c o n t r a s t ,  o n l y  o n e  o u t  o f  n i n e  c a s e s  t h o u g h t  
c l i n i c a l l y  t o  h a v e  m e t a s t a s i s ,  w as fo u n d  t o  h a v e  n e g a t i v e  n o d e s  
h i s t o l o g i c a l l y .  T h is  i s  o n ly  a n  11.1 p e r  c e n t  f a l s e  p o s i t i v e  c l i n i c a l  
a s s e s s m e n t .
5 .2 .5  C lin ic a l IN in  P a t ie n ts  w ith o u t R ecurrence
The p a t i e n t s  i n c l u d e d  i n  t h i s  g ro u p  w e re  t h o s e  who d i d  n o t  
d e v e lo p  r e c u r r e n c e  t h r o u g h o u t  t h e  w h o le  p e r i o d  o f  f o l l o w - u p  a n d  
s u rv iv e d  d i s e a s e  f r e e  f o r  a  m inim um  o f  24 m o n th s . T w e n ty  f o u r  
p a t i e n t s  c o m p r i s e d  t h i s  g r o u p .  D a ta  o f  t h e  tu m o u r  s i z e  (T) a n d  
c l i n i c a l  n o d a l  s t a t u s  (N) a t  i n i t i a l  p r e s e n t a t i o n  a r e  show n  i n  T a b le  
5 .3 .  I t  w as found  t h a t  a l l  th e  p a t i e n t s ,  b u t  one  p r e s e n te d  w i th  e a r l y  
tum our s i z e  o f  e i t h e r  T1 o r  T2 c a t e g o r y .  M ore t h a n  h a l f ,  h a d  n o d e s  
a s s e s s e d  c l i n i c a l l y  a s  NO.
5 .2 .6  Type o f  Neck Surgery in  P a t ie n ts  w ith o u t R ecurrence
Neck s u r g e r y  w as n o t  p e r f o r m e d  i n  s e v e n  p a t i e n t s  o f  t h i s  
g ro u p . T h e s e  w e re  T1N0, w i t h  o n ly  o n e  o f  T2N0 c a t e g o r y .  T he t y p e  o f  
neck  s u r g e r y  p e r f o r m e d  i n  a l l  b u t  o n e , w as r a d i c a l  n e c k  d i s s e c t i o n .  
In  m ore th a n  h a l f ,  t h i s  w as a s s o c i a te d  w i th  su b m a n d ib u la r  d i s s e c t i o n
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o f  t h e  o t h e r  s i d e  o f  t h e  n e c k . N eck s u r g e r y  t y p e s  i n  i n d i v i d u a l  
p a t i e n t s  i n  t h i s  g r o u p  a r e  show n  i n  T a b le  5 .3 .
5 .2 .7  H is to lo g ic a l N odal S ta tu s  in  P a t ie n ts  w ith o u t R ecurrence
The h i s t o l o g i c a l  s t a t u s  o f  t h e  nodes i n  p a t i e n t s  who had  n eck  
s u rg e ry  i s  e v i d e n t  i n  T a b le  5 .3 . T h i s  i n d i c a t e s  t h e  n u m b e r  o f  
p o s i t i v e  n o d e s  i n  i n d i v i d u a l  p a t i e n t s .  D a ta  o n  w h e th e r  o r  n o t  t h e s e  
p o s i t i v e  n o d e s  sh o w ed  e x t r a c a p s u l a r  in v o lv e m e n t  a r e  a l s o  in d ic a te d .  
I n t e r e s t i n g l y ,  e i g h t  o f  t h e  p a t i e n t s  sh o w ed  h i s t o l o g i c a l l y  p o s i t i v e  
n o d es  and  i n  se v e n  o f  th e s e  th e  m e ta s ta s e s  w ere  i n  m ore th a n  one  node. 
O nly tw o  c a s e s  w i t h  m u l t i p l e  p o s i t i v e  n o d e s  sh o w ed  tu m o u r  s p r e a d  
beyond t h e  c a p s u l e .  The d a t a  on  t h e  c l i n i c a l  a n d  h i s t o l o g i c a l  
a s s e s s m e n ts  o f  t h e  n o d e s  w e re  c o n t r a s t e d .  I t  w as  fo u n d  t h a t  o u t  o f  
e i g h t  c a s e s  a s s e s s e d  c l i n i c a l l y  a s  NO, tw o  had  h i s t o l o g i c a l l y  p ro v en  
n o d a l m e t a s t a s e s  a n d  o n e  sho w ed  e x t r a c a p s u l a r  s p r e a d  i n  tw o  n o d e s .  
T h is  i s  a  25 p e r  c e n t  f a l s e  n e g a t i v e  c l i n i c a l  a s s e s s m e n t .  On t h e  
o t h e r  h a n d  t h r e e  o u t  o f  n i n e  c a s e s  t h o u g h t  c l i n i c a l l y  t o  b e  p o s i t i v e  
f o r  m e t a s t a s i s  w ere  found  t o  b e  node n e g a t iv e  h i s t o l o g i c a l l y .  T h is  i s  
a  33.3 p e r  c e n t  f a l s e  p o s i t i v e  c l i n i c a l  a s s e s s m e n t .
5 .3  PREDICTION OF TDMCWR RECURRENCE
I t  w as r e a l i z e d  t h a t  i t  c o u ld  be  a p p r o p r i a t e  t o  com bine  th e  
f o u r  c a s e s  w h ich  fo rm ed  th e  l a t e  r e c u r r e n c e  su b g ro u p  w i th  e i t h e r  t h e  
g ro u p  o f  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e s  o r  w i t h  t h e  g r o u p  o f  
p a t i e n t s  who s u r v i v e d  a  m inim um  o f  24 m o n th s  w i t h o u t  r e c u r r e n c e .  
T h e re fo re  i n  th e  fo llo w in g  a n a ly s e s  p a r t i c u l a r l y  i n  t h e  c o m p a riso n  o f  
s t r u c t u r a l  h i s t o l o g i c a l  f e a t u r e s  b e tw een  th e  g ro u p s , th e  d a ta  i n  th e  
l a t e  r e c u r r e n c e  subgroup  w i l l  be  d e a l t  w i th  once  a s  w i th in  th e  g ro u p
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w ith  r e c u r r e n c e s  and  on ce  a s  w i t h in  t h e  g ro u p  w i th o u t  r e c u r r e n c e .
5 .3 .1  AgNGRs Cbunt and P r e d ic tio n  o f  R ecurrence
T h ere  w ere  16 c a s e s  i n  w h ich  th e  AgNORs c o u n t w as a s s e s s e d  on 
th e  o r i g i n a l  b io p s y  o f  th e  p r im a ry  tum our. Of th e s e  e i g h t  c a s e s  w ere  
i n  th e  g ro u p  o f  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  and  t h e  o t h e r  e i g h t  
c a s e s  w ere  i n  t h e  g ro u p  w i th o u t  r e c u r r e n c e .
T a b le  5 .4  sh o w s t h e  d a t a  c o n c e r n in g  t h e  AgNORs. T he m ea n s  
and  s t a n d a r d  d e v i a t i o n s  a r e  show n  a s  w e l l .  C a s e s  w h ic h  a r e  m a rk e d  
w i th  a n  a s t e r i s k  a r e  t h o s e  i n  w h ic h  t h e  AgNORs c o u n t  w as n o t  
e v a lu a te d .  N one o f  t h e  f o u r  c a s e s  f o r m in g  t h e  l a t e  r e c u r r e n c e  
su b g ro u p  w as u sed  f o r  th e  e v a lu a t io n  o f  th e  AgNORs c o u n t. T h e re fo re ,  
th e y  w ere  n o t  in c lu d e d  i n  t h e  s t a t i s t i c a l  c o m p ariso n .
C om parison o f  th e  d a ta  on th e  AgNORs b e tw e en  t h e  tw o  g ro u p s , 
showed a  d i f f e r e n c e  b e tw e e n  t h e  m eans i n  t h e  tw o  g r o u p s ,  t h i s  b e in g  
g r e a t e r  i n  th e  g ro u p  w i th  r e c u r re n c e .  S t a t i s t i c a l  a n a ly s i s  u s in g  th e  
M ann-W hitney U - t e s t ,  showed t h a t  t h e  d i f f e r e n c e  w as n o t  s i g n i f i c a n t .
5 .3 .2  Tumour T h ick n ess and P r e d ic tio n  o f  R ecurrence
A ll  t h e  49 c a s e s  f o r m in g  t h e  tw o  g r o u p s  a s  w e l l  a s  t h e  
su b g ro u p  o f  l a t e  r e c u r r e n c e  w e re  u s e d  f o r  t h e  a s s e s s m e n t  o f  tu m o u r  
th ic k n e s s .  T h e re  w e re  21 c a s e s  i n  t h e  g r o u p  w i t h  r e c u r r e n c e ,  f o u r  
c a s e s  i n  t h e  s u b g ro u p  o f  l a t e  r e c u r r e n c e  a n d  24 c a s e s  i n  t h e  g r o u p  
w ith o u t  r e c u r r e n c e .  The tum our th ic k n e s s  v a lu e s  a s  w e l l  a s  t h e  m eans 
and  t h e  s t a n d a r d  d e v i a t i o n s  i n  t h e  g r o u p s  a r e  show n  i n  T a b le  5 .4 . 
T here  w as a n  o b v io u s  d i f f e r e n c e  i n  t h e  m ean s  b e tw e e n  t h e  g r o u p s .
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Tumour t h i c k n e s s  v a l u e s  w e re  g e n e r a l l y  g r e a t e r  i n  p a t i e n t s  who 
d e v e lo p e d  r e c u r r e n c e  w i th in  24 m onths. I n t e r e s t i n g l y  t h e  mean o f  th e  
th ic k n e s s  v a l u e s  i n  t h e  s u b g ro u p  w i t h  l a t e  r e c u r r e n c e  w as l e s s  t h a n  
th e  mean th ic k n e s s  v a lu e s  i n  th e  g ro u p  w i th o u t  r e c u r r e n c e .  The Mann- 
W hitney U - t e s t  w as  u s e d  f o r  t h e  c o m p a r is o n  o f  t h e  d a t a  b e tw e e n  t h e  
g ro u p s . S t a t i s t i c a l  a n a ly s i s  show s t h a t  th e  d i f f e r e n c e  i n  th e  m eans 
be tw een  t h e  21 c a s e s  w i t h  r e c u r r e n c e  a n d  t h e  24 c a s e s  w i t h o u t  
r e c u r r e n c e  w as s i g n i f i c a n t  (P = 0 .0 2 4 ) . H o w e v er, w hen t h e  tu m o u r  
th ic k n e s s  v a lu e s  i n  a l l  t h e  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  w h e th e r  
e a r l y  o r  l a t e ,  w e re  c o m p a re d  w i t h  t h e  t h i c k n e s s  v a l u e s  i n  t h e  g r o u p  
w ith o u t  r e c u r r e n c e ,  no  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  w as 
d e m o n s tra te d . A l t e r n a t i v e l y ,  t h e  f o u r  c a s e s  i n  t h e  s u b g ro u p  o f  l a t e  
r e c u r r e n c e  w e r e  c o m b in e d  w i t h  t h e  g r o u p  w i t h o u t  r e c u r r e n c e .  
C om parison o f  t h e  t h i c k n e s s  v a l u e s  o f  t h e  r e s u l t i n g  g r o u p  w i t h  t h e  
v a lu e s  i n  t h e  g ro u p  w i t h  e a r l y  r e c u r r e n c e  w as t h e n  u n d e r t a k e n .  
A n a ly s is  show ed t h a t  th e  mean th ic k n e s s  v a lu e s  w e re  d i f f e r e n t  and  t h i s  
d i f f e r e n c e  w as s t a t i s t i c a l l y  s i g n i f i c a n t  (P = 0 .012).
L in e a r  d i s c r i m i n a n t  a n a l y s i s  w as t h e n  u n d e r t a k e n .  T he 
r e s u l t s  s h o w e d  t h a t  t u m o u r  t h i c k n e s s  a l o n e  w a s  n o t  a  g o o d  
d i s c r im in a to r .  O nly a  62 p e r  c e n t  c o r r e c t  p r e d i c t i o n  w as o b ta in e d  i f  
l a t e  r e c u r r e n c e s  w e re  ig n o r e d  a n d  65 p e r  c e n t  c o r r e c t  p r e d i c t i o n  i f  
t h e  l a t e  r e c u r r e n c e s  w ere  in c lu d e d  w i th  t h e  g ro u p  w i th o u t  r e c u r r e n c e .
A l t e r n a t i v e ly ,  i t  w as f e l t  t h a t  i t  w o u ld  b e  r e a s o n a b l e  t o  
lo o k  a t  tu m o u r th ic k n e s s  and r e c u r r e n c e  t o  d e te rm in e  t h e  p r o p o r t io n s  
o f  tu m o u r s  o f  d i f f e r i n g  t h i c k n e s s  v a l u e s  w h ic h  r e c u r r e d .  T a b le  5 .5  
shows t h e  n u m b er o f  tu m o u r s  i n  t h i c k n e s s  c a t e g o r i e s  w i t h  t h e  
p e rc e n ta g e s  r e c u r r i n g .  T he f o u r  c a s e s  w i t h  l a t e  r e c u r r e n c e s  w e re
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e x c lu d e d . A lth o u g h  tu m o u rs  o f  l e s s  th a n  6mm show ed a  lo w e r  in c id e n c e s  
o f  r e c u r r e n c e  t h a n  tu m o u r s  o f  g r e a t e r  t h a n  6mm t h i c k n e s s ,  a g a i n  no  
c l e a r  d i v i d i n g  l i n e  b e tw e e n  t h e  tu m o u r  t h i c k n e s s  c a t e g o r i e s  a n d  
r e c u r r e n c e  w as e v id e n t .
5 .3 .3  M icro sco p ic  S u r g ic a l M argins and P r e d ic tio n  o f  R ecurrence
The s u r g i c a l  m a r g in s  w e re  s t u d i e d  i n  a l l  t h e  49 c a s e s .  T he 
m ucosal and  th e  d eep  m arg in s  w ere  exam ined  f o r  t h e  tum our c le a r a n c e .  
G ases w h ich  show ed tum our a c t u a l l y  a t  a  m a rg in , w ere  te rm e d  p o s i t i v e  
(+ve) and  th o s e  w i th  tu m o u r - f r e e  m a rg in s  w ere  te rm e d  n e g a t iv e  ( -v e ) . 
The c o n d i t i o n  o f  t h e  m ic r o s c o p i c  s u r g i c a l  m a r g in s  a s  w e l l  a s  t h e  
t i s s u e  t y p e  i n  c a s e s  w i t h  p o s i t i v e  m a r g in s  a r e  show n  i n  T a b le  5 .4 . 
O nly  f o u r  o u t  o f  a l l  t h e  49 c a s e s  sh o w ed  p o s i t i v e  m a r g in s .  T h re e  o f  
t h e s e  h a d  d e v e lo p e d  r e c u r r e n c e  a n d  w e re  a c t u a l l y  i n  t h e  g r o u p  w i t h  
e a r l y  r e c u r r e n c e .  A no ther one c a s e  w i th  a  p o s i t i v e  m arg in  w as i n  t h e  
g ro u p  w i th o u t  r e c u r re n c e .  When th e  s u r g i c a l  m a rg in s  w ere  c o n s id e re d  
in  e a c h  g r o u p  s e p a r a t e l y ,  i t  w as e v i d e n t  t h a t  3 o u t  o f  21 (14.29% ) 
p a t i e n t s  w i t h  e a r l y  r e c u r r e n c e  h a d  p o s i t i v e  m a r g in s .  By c o n t r a s t  a  
p o s i t i v e  m a r g in  w as s e e n  i n  o n ly  o n e  o u t  o f  t h e  24 (4.17% ) p a t i e n t s  
w i th o u t  r e c u r r e n c e .  The i n c i d e n c e  o f  p o s i t i v e  s u r g i c a l  m a r g in s  o f  
c o u rs e  w o u ld  b e  c h a n g e d  i f  t h e  c a s e s  i n  t h e  l a t e  r e c u r r e n c e  s u b g ro u p  
w ere  com bined  t o  e i t h e r  o f  th e  o th e r  g ro u p s . T h is  w ould  show a  3 o u t  
o f  25 (12%) i n c i d e n c e  i f  t h e y  w e re  c o m b in e d  w i t h  t h e  g r o u p  w i t h  
r e c u r r e n c e  a n d  o n e  o u t  o f  28 (3.57%) i f  t h e y  w e re  c o m b in e d  w i t h  t h e  
g ro u p  w i th o u t  r e c u r re n c e .
The t i s s u e  ty p e  a t  t h e  p o s i t i v e  m a r g in s  w a s  a l s o  e v a l u a t e d .  
I t  w as  fo u n d  t h a t  p o s i t i v e  m a r g in s  w e re  l o c a t e d  i n  m u s c le  i n  t h r e e
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c a s e s .  Two o f  t h e s e  d e v e lo p e d  r e c u r r e n c e ,  o n e  i n  t h e  l o c a l  s i t e  a n d  
th e  o t h e r  i n  t h e  n e c k . The t i s s u e  t y p e  i n  t h e  o t h e r  c a s e  w i t h  
p o s i t i v e  m a r g in s  w as  c o n n e c t i v e  t i s s u e  i n  w h ic h  t h e  r e g r o w t h  w as  
e s t a b l i s h e d  a t  t h e  l o c a l  s i t e .
5 .3 .4  M alignancy G rades and P r e d ic tio n  o f  R ecurrence
As f o r  t h e  tu m o u r  t h i c k n e s s  a n d  t h e  m i c r o s c o p i c  s u r g i c a l  
m a rg in s , a l l  t h e  49 c a s e s  w e re  u s e d  f o r  t h e  a s s e s s m e n t  o f  m a l ig n a n c y  
g ra d e s . T he s c o r e s  o f  t h e  s i x  h i s t o l o g i c a l  f e a t u r e s ,  tu m o u r  f a c t o r ,  
tu m o u r-h o s t  i n t e r a c t i o n  a n d  t o t a l  m a l ig n a n c y  g r a d e s  a s  w e l l  a s  t h e  
means and  th e  s ta n d a rd  d e v ia t io n s  f o r  e a ch  p a ra m e te r  a r e  su m m arised  i n  
T a b le  5 .6 .
The M a n n - W h i tn e y  U - t e s t  w a s  u s e d  i n  t h e  s t a t i s t i c a l  
co m p ariso n s  o f  th e  s c o re s  b e tw een  g ro u p s . F i r s t l y  c o m p a riso n s  o f  th e  
p a ra m e te rs  b e tw e e n  t h e  g r o u p  w i t h  e a r l y  r e c u r r e n c e  a n d  t h e  g r o u p  
w i th o u t  r e c u r r e n c e  w ere  u n d e rta k e n . T h ere  w ere  s l i g h t  d i f f e r e n c e s  i n  
t h e  m eans o f  d e g re e  o f  k e r a t i n i z a t i o n ,  n u c le a r  p o ly m o rp h ism , num ber o f  
m ito s e s  a n d  tu m o u r  f a c t o r  b e tw e e n  t h e  tw o  g r o u p s .  I n  no  i n s t a n c e s ,  
how ever, w e re  th e s e  d i f f e r e n c e s  shown t o  b e  s t a t i s t i c a l l y  s i g n i f i c a n t .  
S im i la r ly  p a t t e r n  o f  in v a s io n , s ta g e  o f  in v a s io n  and  ly m p h o p la sm a c y tic  
i n f i l t r a t i o n s ,  a l t h o u g h  s h o w in g  s l i g h t  d i f f e r e n c e s  i n  t h e  m ean s 
be tw een  t h e  tw o  g ro u p s , w ere  n o t  found  t o  s t a t i s t i c a l l y  s i g n i f i c a n t .  
Hcwever, when th e  tu m o u r-h o s t  i n t e r a c t i o n  w as com pared  b e tw e en  th e  tw o  
g ro u p s  a  s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e  w as e v id e n t  (P = 0 .033). 
T o ta l  m a l ig n a n c y  g r a d e  w as t h e n  c o m p a re d  b e tw e e n  t h e  g r o u p s .  T h e re  
was a  s l i g h t  d i f f e r e n c e  i n  t h e  m eans, b u t  s t a t i s t i c a l l y  t h i s  was n o t  
s i g n i f i c a n t .
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* The r e c e n t  in c id e n c e  d a t a  on  to n g u e  c a rc in o m a  i n  S c o tla n d  show s t h e  
m ale  t o  f e m a le  r a t i o  a s  1 .6 :1  ( d a t a  f ro m  C a n c e r  R e g i s t r y  B ra n c h , 
S .H .H .D , E d in b u rg h , 1982-1986).
An a t t e m p t  w as  t h e n  m ade t o  c o m p a re  t h e  m a l ig n a n c y  g r a d e  
p a ra m e te rs  b e tw e e n  t h e  g r o u p  w i t h  r e c u r r e n c e  p l u s  t h e  s u b g ro u p  w i t h  
l a t e  r e c u r r e n c e  a g a i n s t  t h e  g r o u p  w i t h o u t  r e c u r r e n c e .  I t  w as  fo u n d  
t h a t  i n  no  i n s t a n c e s  o f  s t a t i s t i c a l  c o m p a r is o n  w e re  s i g n i f i c a n t  
d i f f e r e n c e s  d e m o n s tra te d . How ever, when m a lig n a n c y  g ra d e  p a ra m e te r s  
w ere  com pared  b e tw e en  th e  g ro u p  w i th  r e c u r r e n c e  v e r s u s  t h e  com bined  
g ro u p  w i th o u t  r e c u r r e n c e  p lu s  t h e  su bg roup  w i th  l a t e  r e c u r r e n c e ,  t h e  
tu m o u r-h o s t  i n t e r a c t i o n  p a ra m e te r  w as  fo u n d  t o  d i f f e r  s i g n i f i c a n t l y  
be tw een  t h e  tw o  g r o u p s  (0 .0 2 8 ) . I n  n o  o t h e r  i n s t a n c e s  o f  m a l ig n a n c y  
g ra d e  p a r a m e t e r s  w as  t h e  d i f f e r e n c e  show n  t o  b e  s t a t i s t i c a l l y  
s i g n i f i c a n t .
5 .4  DISCUSSION
C e r ta in  p o i n t s  w i l l  b e  b r i e f l y  d i s c u s s e d  i n  t h i s  C h a p te r  
g iv in g  a  g e n e r a l  i d e a  o f  t h e  f o l l o w - u p  s t u d i e s  i n  p a t i e n t s  w i t h  
ca rc in o m a  o f  t h e  to n g u e . More d e t a i l e d  d i s c u s s io n  w i l l  b e  p r e s e n te d  
i n  C h a p te r  8 w h e re  a l l  t h e  p r e d i c t o r  p a r a m e t e r s  a r e  d i s c u s s e d  i n  
r e l a t i o n  t o  tum our r e c u r re n c e  i n  c a rc in o m a s  o f  i n d iv i d u a l  a n a to m ic a l  
s i t e  s e p a r a t e l y  and  i n  c o m b in a tio n  o f  a l l  t h e  c a s e s  a s  w e l l .
C a l le r y  e t  a l .  (1984 ) i n  t h e i r  s e r i e s  o f  412 p a t i e n t s  w i t h  
squam ous c e l l  c a r c in o m a  o f  t h e  to n g u e  h a d  r e p o r t e d  a  m a le  t o  f e m a le  
r a t i o  o f  2 .2 :1  w i t h  a  m e d ia n  a g e  o f  61 y e a r s .  A l th o u g h  t h e  n u m b e r  o f  
t h e  m ale  p a t i e n t s  was m ore th a n  th e  num ber o f  t h e  fe m a le  p a t i e n t s  i n  
th e  p r e s e n t  s t u d y ,  t h e  r a t i o  a c t u a l l y  w as l e s s  t h a n  t h a t  c i t e d  by  
C a l le r y  e t  a l .  (1984) a n d  t h i s  w as 1 .2 :1 .  T he m e d ia n  a g e  w as  59 
y e a r s  i n  t h e  m a le  p a t i e n t s  a n d  66 y e a r s  i n  t h e  f e m a le  p a t i e n t s .  The
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o v e r a l l  5 - y e a r  c u r e  r a t e  f o r  p a t i e n t s  t r e a t e d  f o r  c a r c in o m a  o f  t h e  
to n g u e  r e p o r t e d  b y  C a l l e r y  e t  a l .  (1 9 8 4 ) w as 44 p e r  c e n t .  Due t o  t h e  
l im i t e d  f o l l o w - u p  p e r i o d  i n  t h e  p r e s e n t  s t u d y ,  a  2 - y e a r  c u r e  r a t e  o f  
p a t i e n t s  w as c a l c u l a t e d ,  a n d  t h i s  w as 2 8 /4 9  (57% ). The m a j o r i t y  o f  
t r e a tm e n t  f a i l u r e s  a r e  s a id  t o  o c c u r  w i th in  t h e  f i r s t  tw o  y e a r s  a f t e r  
t r e a tm e n t  (Nason e t  a l . ,  1989). Hence i t  w ould  be  n o t  u n re a s o n a b le  t o  
sa y  t h a t  t h e  c u re  r a t e  o b ta in e d  i n  th e  G lasgow  c a s e s  w as c o m p a rab le  t o  
th e  r e s u l t s  d raw n  from  C a l le r y  e t  a l ' s  (1984) r e p o r t .
L o c a l r e c u r r e n c e  o f  t h e  tu m o u r s  o f  t h e  to n g u e  i n c r e a s e s  i n  
r e l a t i o n  t o  tu m o u r  s i z e  ( S p i r o  a n d  S t r o n g ,  1 9 7 1 ) . T h is  se e m e d  t o  b e  
t r u e  i n  t h e  p r e s e n t  s tu d y  a s  w e l l .  Of 41 p a t i e n t s  w i th  tum our s i z e  T1 
o r  T 2 , s e v e n  (17%) d e v e lo p e d  l o c a l  r e c u r r e n c e  by  c o n t r a s t  t o  e i g h t  
p a t i e n t s  w i t h  tu m o u r  s i z e  T3 o r  T4 o f  whom s i x  (75%) d e v e lo p e d  
r e c u r r e n c e .  The c l i n i c a l  n o d a l s t a t u s  was found  n o t  t o  in f lu e n c e  th e  
in c id e n c e  o f  r e c u r r e n c e s  i n  t h e  n e c k . N in e  o f  31 (29%) p a t i e n t s  w i t h  
NO d e v e lo p e d  r e c u r r e n c e  i n  th e  neck  and  f i v e  o f  18 (27%) p a t i e n t s  w i th  
p a lp a b le  n o d es  d e v e lo p e d  r e c u r r e n c e  i n  t h e  n eck . T hese  f in d in g s  m ig h t 
b e  c o m p a r a b le  t o  t h e  r e s u l t s  r e p o r t e d  b y  V ik ram  e t  a l .  (1 9 8 4 c )  who 
s t a t e d  t h a t  t h e r e  w as no  s i g n i f i c a n t  d i f f e r e n c e  i n  t h e  f r e q u e n c y  o f  
tum our r e c u r r e n c e  i n  t h e  n e c k  i n  p a t i e n t s  w i t h  NO o r  N1 c o m p a re d  t o  
th o s e  w i t h  N2 o r  N3. H o w ev er, V ik ram  e t  a l .  (1 9 8 4 c )  h a d  c o m b in e d  NO 
an d  N1 c a te g o r i e s  to g e th e r  a s  a  g roup . T h is  m ig h t hav e  in f lu e n c e d  th e  
o v e r a l l  d a ta  on in c id e n c e  o f  tum our r e c u r r e n c e  i n  t h e  n eck .
A n a ly s is  o f  th e  f a c t o r s  s tu d ie d  i n  r e l a t i o n  t o  p r e d i c t i o n  o f  
tum our r e c u r r e n c e  r e v e a l e d  t h a t  tu m o u r  t h i c k n e s s  a n d  t u m o u r - h o s t  
i n t e r a c t i o n  w e re  t h e  o n ly  p a r a m e t e r s  w h ic h  sh o w e d  s i g n i f i c a n t  
d i f f e r e n c e s  b e tw e e n  t h e  g r o u p  w i t h  r e c u r r e n c e  a n d  t h e  g r o u p  w i t h o u t
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r e c u r r e n c e .  How ever, when d i s c r im in a n t  a n a ly s i s  w as c a r r i e d  o u t  u s in g  
tum our t h i c k n e s s  a l o n e ,  o n ly  62 p e r  c e n t  o f  t h e  c a s e s  w e r e  c o r r e c t l y  
a l l o c a t e d  t o  t h e  g ro u p s  w i th  and  w i th o u t  r e c u r r e n c e .  I n  p a t i e n t s  w i th  
c a rc in o m a  o f  t h e  t o n g u e ,  f a c t o r s  r e l a t e d  t o  p r e d i c t i o n  o f  n o d a l  
m e ta s ta s i s  w e re  a n a ly s e d  e a r l i e r  i n  C h a p te r  3 , a n d  t h e  r e s u l t s  
r e v e a le d  t h a t  n e i t h e r  tu m o u r  t h i c k n e s s  n o r  t u m o u r - h o s t  i n t e r a c t i o n  
w ere  found  h e lp f u l  i n  p r e d i c t i n g  n o d a l m e t a s ta s i s .
A lth o u g h  t h e s e  p a r a m e t e r s  w e re  o f  no  h e l p  i n  p r e d i c t i o n  o f  
n o d a l m e t a s t a s i s  and  th e y  w ere  r e l a t i v e l y  h e lp f u l  i n  p r e d i c t i n g  tu m o u r 
r e c u r r e n c e .  T h i s  s u g g e s t s  t h a t  c o n s i d e r a t i o n  m ig h t  b e  g i v e n  t o  
f u r t h e r  t r e a tm e n t  m o d a l i t i e s  o r  m o d ify in g  i n i t i a l  t r e a tm e n t  p la n s  a t  
l e a s t  i n  p a t i e n t s  w i t h  t h i c k  tu m o u r s  t h a t  show  d i f f u s e  a n d  d e e p  
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9 L + N UNO
10 N UNO
11 L + N T4N1
12 L T2N1
13 N T1N0








L a te  R e c u rre n c e s
22 L UNO
23 N UNO
24 L + N T1N0
25 L T1N0
L = lo c a l
N = neck
L + N = lo c a l  and neck
Tiahle 5 .1 .  S i t e  o f  recu rren ces and th e  c l i n i c a l  tumour s iz e  (T) and  
n od al s ta tu s  (N ).
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C ase  N im ber Type o f  Neck 
S u rg e ry
Number o f  
+ve Nodes Lnvolven
1 RND 3 1
2 RND + SMDO 1 0
3 RND 2 1
4 * * *
5 RND + SMDO 0 0
6 * * *
7 * * *
8 RND 6 5
9 RND 4 4
10 * * *
11 RND 1 1
12 RND 9 4
13 RND 1 1
14 RND + FNDO 3 2
15 RND 4 4
16 * * ♦
17 RND + SMDO 2 0
18 RND + SMDO 3 0
19 RND 0 0
20 RND 1 0
21 RND 8 0
L a te  R e c u rre n c e s
22 RND 0 0
23 RND 3 3
24 * * *
25 RND 0 0
RND = R a d ic a l  n e c k  d i s s e c t i o n
END = F u n c t io n a l  n eck  d i s s e c t i o n
FNDO = F u n c t io n a l  neck  d i s s e c t i o n  o p p o s i te  s id e
SMDO = Siihm an d ih n la r d i s s e c t i o n  o p p o s i te  s id e
Neck s u rg e ry  was n o t  p e rfo rm e d .
T a b le  5 . 2 .  Type o f  neck  s u rg e r y ,  num ber o f  h i s t o l o g i c a l l y  p o s i t i v e  
n o d es  and  e x t r a c a p s u la r  in v o lv e m e n t i n  p a t i e n t s  w i th  
r e c u r r e n c e .
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C ase Number C lin ic a l IN Type o f  Number o f  E x tracap su li
Neck Surgery +ve N odes In volvem en t
1 T2N0 * * *
2 T2N1 RND 2 0
3 T1N0 RND 0 0
4 u n o * * *
5 T2N1 RND 0 0
6 u n o * * *
7 T2N0 RND + SMDO 0 0
8 T2N0 RND 0 0
9 T1N1 RND + SMDO 2 0
10 T1N2 END + SMDO 3 1
11 T2N1 RND + SMDO 1 0
12 UNO RND + SMDO 0 0
13 T1N0 * * *
14 T1N0 * * *
15 T1N1 RND 2 0
16 T2N1 RND + SMDO 0 0
17 T1N0 * * *
18 T2N0 RND 3 2
19 T4N0 RND + SMDO 0 0
20 T1N0 * * *
21 T2N1 RND 3 0
22 T2N0 RND + SMDO 1 0
23 T2N0 RND + SMDO 0 0
24 T2N2 RND + SMDO 0 0
* Neck s u rg e ry  was n o t  p e rfo rm e d .
T a b le  5 . 3 .  The c l i n i c a l  IN , ty p e  o f  n e c k  s u r g e r y ,  num ber o f  
p o s i t i v e  nodes and  e x t r a c a p s u la r  in v o lv e m e n t i n  p a t i e n t s  
w i th o u t  r e c u r r e n c e .
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Case AgNORs Tunour Surgical Tissue Recurreno
Niraber Thickness Margins Type Site
1 * 9 -ve
2 23.33 14 -ve
3 * 5 -ve
4 * 22 +ve connective L
5 * 18 -ve
6 15.65 7 -ve
7 * 12 +ve muscle N
8 24.94 8 -ve
PATIENTS 9 11.50 5 -ve
WITH 10 * 3 -ve
RECURRENCE 11 * 27 -ve
12 * 22 +ve muscle L
13 13.03 4 -ve
14 * 10 -ve
15 7.69 13 -ve
16 * 14 -ve
17 22.60 9 -ve
18 * 15 -ve
19 * 11 -ve
20 14.03 13 -ve
21 * 14 -ve
Mean 16.60 12.14
SO 6.28 6.29
PATIENTS 22 * 9 -ve
WITH LATE 23 * 1 -ve
RECURRENCE 24 * 3 -ve
25 * 10 -ve
Mean 5.75
SD 4.43
1 7.43 6 -ve
2 9.85 6 -ve
3 * 12 -ve
4 ■ * 8 -ve
5 * 14 -ve
6 * 3 -ve
7 * 9 -ve
8 9.93 2 -ve
9 * 3 -ve
10 12.49 5 -ve
PATIENTS 11 * 5 -ve
WITHOUT 12 11.18 5 -ve
RECURRENCE 13 * 1 -ve
14 14.01 8 -ve
15 * 12 +ve muscle
16 * 4 -ve
17 10.78 4 -ve
18 * 28 -ve
19 * 12 -ve
20 * 3 -ve
21 * 12 -ve
22 17.04 6 -ve
23 * 14 -ve
24 * 16 -ve
Mean 11.59 8.25
SD 2.93 6.01
Recurrence site, L = local, N = neck 
* AgNORs count was not evaluated
Table 5.4. AgNORs, tumour thickness and clearance of surgical 
margins with tissue type at positive margins in patients 
with and without recurrence.
T h ick n ess
(ran)
Total Number No Recurrence 
of Cases
Recurrence % Recurrence
1 -  3 6 5 1 17
4 - 6 11 8 3 27
7 - 9 7 3 4 57
10 -  12 7 4 3 43
13 -  15 8 2 6 75
> 15 6 2 4 67
45 24 21*
* F o u r c a s e s  w i th  l a t e  r e c u r r e n c e s  w ere  e x c lu d e d
T a b le  5 . 5 .  Number o f  c a s e s  a c c o rd in g  t o  tum our t h ic k n e s s  g ro u p in g  


























1 2 3 2 7 4 4 3 11 18
2 1 1 1 3 4 4 2 10 13
3 2 2 1 5 4 4 4 12 17
4 4 3 2 9 4 4 4 12 21
5 1 2 1 4 4 4 3 11 15
6 3 3 3 9 3 4 3 10 20
7 1 2 2 5 3 4 2 9 14
8 2 2 2 6 3 4 3 10 16
9 2 2 2 6 3 4 2 9 15
PATIENTS 10 3 3 2 8 4 4 3 11 19
WITH 11 2 3 3 8 4 4 3 11 19
RECURRENCE 12 4 4 3 11 3 4 3 10 21
13 1 2 1 4 3 4 3 9 13
14 2 2 3 7 3 4 3 10 17
15 2 2 6 4 4 2 10 16
16 3 2 1 6 4 4 3 11 17
17 2 2 3 ' 7 4 4 2 10 18
18 2 2 1 5 3 4 3 10 15
19 4 4 4 12 3 4 3 10 22
20 1 1 2 4 2 4 1 7 11
21 3 2 1 6 4 4 3 11 17
Mean 2.24 2.33 2.0 6.57 3.48 4.0 2.71 10.19 16.76
SD 0.99 0.79 0.89 2.32 0.60 0.00 0.72 1.12 2.83
PATIENTS 22 4 4 2 10 4 4 3 11 21
WITH IATE 23 1 1 1 3 1 1 3 6
RECURRENCE 24 3 3 4 10 4 4 2 10 20
25 1 1 2 4 3 2 9 13
Mean 2.25 2.25 2.25 6.75 3.0 3.25 2.0 8.25 15.00
SD 1.5 1.5 1.26 3.77 1.41 1.5 0.82 3.59 6.98
1 1 2 1 4 3 4 2 9 13
2 2 3 2 7 4 4 2 10 17
3 3 3 1 7 3 4 2 9 16
4 2 3 1 6 3 4 1 8 14
5 1 1 1 3 3 4 1 8 11
6 1 1 1 3 1 3 1 5 8
7 2 2 2 6 4 4 2 10 16
8 3 4 2 9 3 3 2 8 17
9 2 2 2 6 4 4 2 10 16
10 2 2 2 6 3 3 3 9 15
PATIENTS 11 3 3 4 10 4 4 3 11 21
WITHOUT 12 1 2 2 5 3 4 3 10 16
RECURRENCE 13 1 1 1 3 1 1 1 3 6
14 1 1 2 4 2 4 2 8 12
15 2 2 4 8 2 4 3 9 17
16 3 3 4 10 4 4 3 11 21
17 1 2 1 4 4 4 2 10 14
18 3 3 1 7 3 4 3 10 17
19 4 2 1 7 4 4 4 12 19
20 3 4 3 10 4 4 3 11 21
21 3 4 4 11 2 4 3 9 20
22 4 4 2 10 4 4 3 11 21
23 2 2 2 6 2 4 2 8 14
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Scores of the malig4ncy grading features, tumour factor, tumour-host interaction and total malignancy
grades in patients with and without recurrence.
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CHAPTER 6
SQUAMDOS CELL CARCINOMA INTOLVING
TONGUE PLUS FLOOR CF MOOTH -  FOLLOW-UP STUDIES
6.1  INTRODUCTION
S im i la r  c r i t e r i a  t o  th o s e  d i s c u s s e d  i n  C h a p te r  4 , S e c t io n  4.1 
and  C h a p te r  5 , S e c t io n  5.1 w ere  r e q u i r e d  f o r  in c lu d in g  p a t i e n t s  i n  t h e  
a n a ly s i s  o f  t h e  r e s u l t s  o f  p a t i e n t s  h a v in g  c a rc in o m a  in v o lv in g  to n g u e  
p lu s  f l o o r  o f  m outh. O ut o f  th e  o r i g i n a l  33 p a t i e n t s  w i th  c a rc in o m a  
in v o lv in g  to n g u e  p l u s  f l o o r  o f  m o u th , o n e  w as e x c lu d e d  b e c a u s e  t h e  
r e q u i r e d  c r i t e r i a  d e s c r i b e d  i n  C h a p te r  2 , S e c t i o n s  2 .2 .1  a n d  2 .2 .2  
w ere  n o t  f u l f i l l e d .  A f u r t h e r  11 p a t i e n t s  w ere  e x c lu d e d  b e c a u se  t h e  
r e q u i r e d  c r i t e r i a  d e s c r i b e d  i n  S e c t i o n s  4.1 a n d  5.1 w e r e  n o t  
f u l f i l l e d .  T h re e  o f  t h e s e  p a t i e n t s  w e re  s u r v i v o r s  a n d  d i s e a s e - f r e e  
b u t  w e re  l o s t  t o  f o l lo w -u p  w i th in  l e s s  th a n  24 m on ths. The re m a in in g  
e i g h t  p a t i e n t s  d i e d  w i t h i n  l e s s  t h a n  24 m o n th s  o f  f o l l o w - u p  e i t h e r  
d i s e a s e - f r e e  o r  t h e  c o n d i t io n  w as n o t  known f o r  c e r t a i n t y .  T h e re fo re ,  
o u t  o f  t h e  o r i g i n a l  33 p a t i e n t s  w i th  c a rc in o m a  in v o lv in g  to n g u e  p lu s  
f l o o r  o f  m o u th , 21 w e re  e l i g i b l e  f o r  t h e  s t u d i e s  p r e s e n t e d  i n  t h i s  
C h a p te r .
I t  w as p lan n e d  i n  t h i s  C h a p te r  t o  g iv e  a n  a c c o u n t  r e l a t e d  t o  
c l i n i c a l  f o l l o w - u p  a n d  o u tc o m e  o f  p a t i e n t s  a f t e r  t r e a t m e n t .  T he 
r e c u r r e n c e  a n d  s u r v i v a l  w i l l  b e  d i s c u s s e d  a n d  c e r t a i n  c l i n i c a l  a n d  
s t r u c t u r a l  h i s t o l o g i c a l  f e a t u r e s  o b ta in e d  from  t h e  p r im a ry  tu m o u rs  o f  
t h e s e  p a t i e n t s  w i l l  b e  a n a l y s e d  i n  r e l a t i o n  t o  o u tc o m e  o f  t h e  
p a t i e n t s .
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Two w e l l  d e f i n e d  g r o u p s  w e re  c r e a t e d  i n  o r d e r  t o  a l l o w  a  
m e a n in g fu l c o m p a r is o n  o f  t h e  c l i n i c a l  a n d  h i s t o l o g i c a l  p a r a m e t e r s  
s tu d ie d  i n  t h e  g r o u p s .  T h e re  w e re  s e v e n  p a t i e n t s  w ho d e v e lo p e d  
r e c u r r e n c e  i n  t h e  f o l l o w - u p  p e r i o d  o f  n o t  l e s s  t h a n  f o u r  m o n th s  a n d  
w i th in  a  minimum p e r io d  o f  24 m onths. T h is  fo rm ed  t h e  f i r s t  g ro u p  i n  
t h e  a n a l y s i s  o f  t h e  r e s u l t s  i n  t h i s  C h a p te r .  P a t i e n t s  who w e re  
e l i g i b l e  f o r  t h i s  a n a l y s e s  a n d  d i d  n o t  d e v e lo p  r e c u r r e n c e  w i t h i n  a  
minimum f o l l o w - u p  p e r i o d  o f  24 m o n th s  w e re  1 4 i n  n u m b e r  a n d  t h e s e  
form ed t h e  s e c o n d  g r o u p  i n  t h e  a n a l y s i s .  T he sam e  c a s e  n u m b er w as 
a t t a c h e d  t o  i n d i v i d u a l  p a t i e n t s  i n  e a c h  o f  t h e  tw o  g r o u p s  d u r i n g  t h e  
a n a ly s e s  o f  t h e  r e s u l t s .
W hile a l l  t h e  s e v e n  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  h a d  
r e c e iv e d  r a d io th e r a p y ,  o n ly  10 o u t  o f  14 p a t i e n t s  i n  t h e  g ro u p  w i th o u t  
r e c u r r e n c e  w e re  s u b j e c t e d  t o  r a d i o t h e r a p y  a s  p a r t  o f  t h e  t r e a t m e n t  
m anagement. Two p a t i e n t s  who h a d  n o  r e c u r r e n c e  d i d  n o t  r e c e i v e  
r a d io th e r a p y .  I n  t h e  r e m a in in g  tw o  p a t i e n t s  t h e  d a t a  c o n c e r n in g  
r a d i a t i o n  th e ra p y  w as n o t  a v a i l a b l e .
T h e re  w ere  f i v e  p a t i e n t s  i n  t h e  g ro u p  w i th  r e c u r r e n c e  who 
d ie d  w i t h i n  l e s s  t h a n  24 m o n th s . T h e r e f o r e ,  o f  t h e  o r i g n i n a l  32 
p a t i e n t s  w i th  c a rc in o m a  in v o lv in g  to n g u e  p lu s  f l o o r  o f  m outh who w ere  
fo llo w e d -u p  f o r  s tu d i e s  p r e s e n te d  i n  t h i s  C h a p te r , 16 had  s u rv iv e d  f o r  
o v e r  24 m onths fo l lo w in g  t r e a tm e n t  o f  t h e i r  squam ous c e l l  c a rc in o m a .
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6 .2  GENERAL OVERVIEW
6 .2 .1  Age and Sex
A n a ly s is  i n  r e l a t i o n  t o  a g e  a n d  s e x  w as c a r r i e d  o u t .  T h e re  
w ere  o n ly  t h r e e  f e m a le  p a t i e n t s  a n d  t h e  m a le  p a t i e n t s  w e re  18 i n  
num ber. T h i s  i s  a  f e m a le  t o  m a le  r a t i o  o f  1 :6 .  The a g e  r a n g e  i n  t h e  
fem a le  g r o u p  v a r i e d  b e tw e e n  35 a n d  7 2 . T he m ean  w as 5 1 .6  a n d  t h e  
m edian  w as 48. The ag e  ra n g e  i n  t h e  m ale  g ro u p  v a r i e d  b e tw e en  34 and  
78. T he m ean w as 6 4 .5  a n d  t h e  m e d ia n  w as 6 5 . F i g u r e  6.1 sh o w s t h e  
h is to g ra m  o f  th e  m ale  d i s t r i b u t i o n  i n  r e l a t i o n  t o  a g e . I t  w as e v id e n t  
t h a t  t h e  p e a k  w as i n  t h e  s i x t i e s  a g e  g r o u p .  T he n u m b e r  o f  f e m a le  
p a t i e n t s  w as to o  s m a l l  t o  b e  u s e f u l l y  p r e s e n te d  a s  a  h is to g ra m . None 
o f  t h e  fe m a le  p a t i e n t s  d e v e lo p e d  r e c u r r e n c e .  By c o n t r a s t ,  se v e n  o u t  
o f  th e  18 (38.9%) m ale  p a t i e n t s  d e v e lo p e d  r e c u r r e n c e .  The mean a g e  o f  
t h e  se v e n  m ale  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  w as 51, w h e re as  t h e  
mean a g e  w as 73 i n  m ale  p a t i e n t s  who d id  n o t  d e v e lo p  r e c u r r e n c e .  T h is  
i s  a  22 y e a r s  d i f f e r e n c e  i n  t h e  mean ag e .
6 .2 .2  C lin ic a l IN  in  P a t ie n ts  w ith  R ecurrence
The d a t a  a r e  p r e s e n t e d  i n  r e l a t i o n  t o  w h e th e r  o r  n o t  t h e  
i n d iv id u a l  d e v e lo p e d  r e c u r re n c e .  The tum our s i z e  (T) and  th e  c l i n i c a l  
n o d a l s t a t u s  (N) a s  w e l l  a s  th e  s i t e  o f  r e c u r r e n c e  a r e  shown i n  T a b le  
6 .1 .  The r e c u r r e n c e  d e v e lo p e d  a t  t h e  p r im a ry  s i t e  i n  t h r e e  c a s e s  and  
i n  t h e  n eck  i n  t h e  o th e r  f o u r .  The tu m o u rs  i n  m ore th a n  h a l f  o f  th e s e  
c a s e s  w ere  i n  advanced  s ta g e s  a t  i n i t i a l  p r e s e n t a t io n .
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6 . 2 . 3  Type o f  Neck Surgery in  P a t ie n ts  w ith  R ecurrence
In  o n ly  one  p a t i e n t  i n  t h e  g ro u p  who d e v e lo p e d  r e c u r r e n c e  w as 
n eck  s u rg e ry  n o t  p e rfo rm e d . The ty p e  o f  n e c k  s u rg e ry  i n  t h e  o t h e r  s i x  
p a t i e n t s  v a r i e d  f ro m  u n i l a t e r a l  r a d i c a l  n e c k  d i s s e c t i o n  t o  r a d i c a l  
n eck  d i s s e c t i o n  p lu s  f u n c t io n a l  n eck  d i s s e c t i o n  o f  th e  o p p o s i te  s id e  
o f  t h e  n e c k . T a b le  6.1 s u m m a r is e s  t h e  p a t t e r n s  o f  n e c k  s u r g e r y  i n  
t h i s  g ro u p  o f  p a t i e n t s .
6 . 2 . 4  H is to lo g ic a l N odal S ta tu s  in  I fe t ie n ts  w ith  R ecurrence
The h i s t o l o g i c a l  s t a t u s  o f  th e  nodes i n  p a t i e n t s  who had  n eck  
s u rg e r y  i s  e v i d e n t  i n  T a b le  6 .1 . T h i s  i n d i c a t e s  t h e  n u m b e r  o f  
p o s i t i v e  n o d e s  a s  w e l l  a s  d a t a  o n  w h e th e r  o r  n o t  e x t r a n o d a l  tu m o u r  
s p re a d  w as  n o t e d .  O u t o f  s i x  c a s e s  w i t h  n e c k  s u r g e r y ,  f o u r  h a d  
h i s t o l o g i c a l l y  p ro v en  m e ta s ta s e s  e i t h e r  i n  s in g l e  o r  m u l t i p l e  n o d e s . 
I n  tw o  o f  t h e s e  c a s e s  e x t r a c a p s u la r  s p re a d  o f  th e  tum our w as n o te d  i n  
a  s in g l e  node.
I t  w as  p o s s i b l e  t o  e v a l u a t e  t h e  f a l s e  c l i n i c a l  a s s e s s m e n t  
th ro u g h  c o m p arin g  d a ta  o f  c l i n i c a l  and  h i s t o l o g i c a l  a s s e s s m e n t . T h e re  
was o n l y  o n e  c a s e  c l i n i c a l l y  w h ic h  w as a s s e s s e d  a s  NO a n d  t h i s  w as 
h i s t o l o g i c a l l y  p r o v e n  a l s o  t o  b e  tu m o u r  f r e e .  O u t o f  t h e  o t h e r  f i v e  
c a s e s  w ho w e r e  c l i n i c a l l y  t h o u g h t  t o  h a v e  n o d a l  m e t a s t a s e s ,  o n e  
a c t u a l l y  sh o w e d  no  m e t a s t a s i s  f o l l o w i n g  h i s t o l o g i c a l  e x a m i n a t i o n .  
T h is  i s  a  20 p e r  c e n t  f a l s e  p o s i t i v e  c l i n i c a l  a s s e s s m e n t .
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6 . 2 . 5  C lin ic a l TN in  P a t ie n ts  w ith o u t R ecurrence
D ata  on  t h e  tu m o u r s i z e  (T) and  t h e  c l i n i c a l  n o d a l s t a t u s  (N) 
a t  t h e  i n i t i a l  p r e s e n t a t i o n  i n  t h e  14 p a t i e n t s  who s u r v i v e d  f o r  a  
minimum o f  24 m o n th s  w i t h o u t  r e c u r r e n c e  a r e  sh o w n  i n  T a b le  6 .1 . T he 
m a jo r i ty  i n i t i a l l y  p r e s e n t e d  w i t h  a n  e a r l y  tu m o u r  s i z e  o f  T1 o r  T2 
c a te g o ry . S i m i l a r l y ,  t h e  sa m e  p r o p o r t i o n  o f  p a t i e n t s  w e r e  a s s e s s e d  
c l i n i c a l l y  a s  h a v in g  n o d a l s t a t u s  o f  NO c a te g o ry .
6 . 2 . 6  Type o f  Neck Surgery in  P a t ie n ts  w ith o u t R ecurrence
A ll  b u t  tw o  p a t i e n t s  i n  t h i s  g ro u p  h a d  som e s o r t  o f  n e c k  
s u rg e ry  a s  p a r t  o f  t h e  t r e a tm e n t  m anagem ent. The ty p e  o f  n eck  s u rg e r y  
i n  t h e  re m a in in g  12 p a t i e n t s  ra n g e d  from  r a d i c a l  n eck  d i s s e c t i o n  and  
u n i l a t e r a l  o r  b i l a t e r a l  f u n c t i o n a l  n e c k  d i s s e c t i o n .  O c c a s i o n a l l y ,  
su b m an d ib u la r n e c k  d i s s e c t i o n  w as c a r r i e d  o u t  i n  p a t i e n t s  w ho 
u n d erw en t u n i l a t e r a l  r a d i c a l  o r  f u n c t i o n a l  n e c k  d i s s e c t i o n .  T he 
p a t t e r n s  o f  n e c k  s u r g e r y  p e r f o r m e d  f o r  t h e s e  p a t i e n t s  a r e  sh o w n  i n  
T a b le  6 .1 .
6 . 2 . 7  H is to lo g ic a l N odal S ta tu s  in  P a t ie n ts  w ith o u t recu rren ce
The h i s t o l o g i c a l  n o d a l  s t a t u s  i n  p a t i e n t s  w ho h a d  n e c k  
s u rg e r y  i s  e v i d e n t  i n  T a b le  6 .1 . T h i s  i n d i c a t e s  t h e  n u m b e r  o f  
p o s i t i v e  n o d es  i n  in d iv id u a l  p a t i e n t s  a s  w e l l  a s  t h e  c o n d i t io n  o f  th e  
n o d a l c a p s u l e .  O n ly  t h r e e  p a t i e n t s  sh o w ed  n o d a l  m e t a s t a s i s ,  tw o  o f  
whom had  tum our sp re a d  beyond th e  c a p s u le  o f  t h e  n o d e s . C o n t r a s t in g  
th e  c l i n i c a l  n o d a l  s t a t u s  d a t a  t o  h i s t o l o g i c a l  n o d a l  s t a t u s  d a t a  
shewn i n  T a b le  6 .1 , i t  w as p o s s i b l e  t o  c a l c u l a t e  t h e  f a l s e  c l i n i c a l  
a s se s s m e n t. I n t e r e s t i n g l y ,  o u t  o f  f i v e  c a s e s  t h o u g h t  c l i n i c a l l y  t o
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h av e  n o d a l m e t a s t a s i s ,  f o u r  show ed n e g a t iv e  nodes d u r in g  h i s t o l o g i c a l  
exam ination*  T h is  i s  a  v e ry  h ig h  f a l s e  p o s i t i v e  c l i n i c a l  a s s e s s m e n t . 
On t h e  o t h e r  h a n d  tw o  o u t  o f  s e v e n  c a s e s  w h e re  t h e  n o d e s  w e re  
c l i n i c a l l y  NO t u r n e d  o u t  h i s t o l o g i c a l l y  t o  h a v e  n o d a l  m e t a s t a s i s .  
T h is  i s  a  28.57 p e r  c e n t  f a l s e  n e g a t iv e  c l i n i c a l  a s s e s s m e n t .
6 .3  IREDICTEON OF TUMOUR RECURRENCE
The h i s t o l o g i c a l  p a r a m e t e r s  r e l a t e d  t o  tu m o u r  t h i c k n e s s ,  
m ic ro sc o p ic  s u r g i c a l  m a r g in s  a n d  m a l ig n a n c y  g r a d i n g s  w e r e  c o m p a re d  
be tw een  t h e  tw o  g r o u p s .  O n ly  f i v e  c a s e s  i n  t h e  tw o  g r o u p s  w e re  u s e d  
f o r  AgNORs c o u n t  a s s e s s m e n t . D ata  on AgNORs c o u n t i n  t h e s e  f i v e  c a s e s  
a r e  shown i n  T a b le  6 .2 . T h ree  c a s e s  w ere  i n  th e  g ro u p  w i th  r e c u r r e n c e  
and  a n o th e r  tw o  c a s e s  w ere  i n  t h e  g ro u p  w i th o u t  r e c u r r e n c e .  B ecause  
o f  t h e  s m a l l  n u m b e r  o f  t h e  c a s e s ,  i t  w as f e l t  t h a t  i t  w o u ld  b e  
m e a n in g le s s  t o  com pare d a ta  on  th e  AgNORs c o u n ts  b e tw e en  th e s e  c a s e s .  
T h e re fo re , s t a t i s t i c a l  c o m p ariso n  o f  AgNORs c o u n t i n  th e s e  c a s e s  w as 
n o t  a t te m p te d .
6 .3 .1  Ttanour T h ick n ess and P r e d ic tio n  o f  R ecurrence
A ll  t h e  21 c a s e s  w h ic h  w e re  e l i g i b l e  f o r  t h e  s t u d i e s  
p r e s e n te d  i n  t h i s  C h a p te r  w e re  u s e d  f o r  t h e  e v a l u a t i o n  o f  tu m o u r  
th ic k n e s s .  T he  tu m o u r  t h i c k n e s s  v a l u e s  a s  w e l l  a s  t h e  m ea n s  a n d  
s ta n d a r d  d e v i a t i o n s  a r e  show n  i n  T a b le  6 .2 . T h e r e  w as a  s l i g h t  
d i f f e r e n c e  i n  t h e  m eans b e tw een  th e  g ro u p s , t h e  mean b e in g  g r e a t e r  i n  
th e  g ro u p  o f  p a t i e n t s  who d e v e lo p e d  r e c u r re n c e .  S t a t i s t i c a l  a n a ly s i s  
u s in g  t h e  M a n n -W h itn e y  U - t e s t  sh o w ed  t h a t  t h e  d i f f e r e n c e  w as n o t  
s i g n i f i c a n t .
2 0 6
6 . 3 . 2  M icro sco p ic  S u r g ic a l M argins and R ecurrence
The s u r g i c a l  m a r g in s  w e r e  a s s e s s e d  f o r  tu m o u r  c l e a r a n c e  i n  
a l l  t h e  c a s e s  fo rm in g  th e  tw o  g ro u p s  o f  p a t i e n t s .  The m ucosa l an d  th e  
d eep  m a r g in s  w e re  s t u d i e d .  A m a r g in  w as  t e r m e d  p o s i t i v e  w h e re  t h e  
tum our w as a c t u a l l y  shown a t  th e  m arg in  and  te rm e d  n e g a t iv e  w here  i t  
was c l e a r  from  th e  tum our. The c o n d i t io n  o f  th e  s u r g i c a l  m a rg in s  and  
th e  ty p e  o f  t i s s u e  a t  w h ich  th e  p o s i t i v e  m a rg in  w as lo c a te d  a r e  shown 
i n  T a b le  6 .2 . O n ly  tw o  o u t  o f  21 c a s e s  sh o w e d  p o s i t i v e  m a r g in s ,  o n e  
o f  w h ic h  h a d  d e v e lo p e d  r e c u r r e n c e  i n  t h e  n e c k . T he o t h e r  c a s e  w i t h  
p o s i t i v e  m a rg in s  w as i n  th e  g ro u p  w i th o u t  r e c u r r e n c e .  The in c id e n c e  
o f  p o s i t i v e  m a r g in s  w as o n e  o u t  o f  s e v e n  (14.28% ) i n  g r o u p  w i t h  
r e c u r r e n c e  and  one o u t  o f  14 (7.14%) i n  t h e  g ro u p  w i th o u t  r e c u r r e n c e .
The ty p e  o f  t i s s u e  a t  w h ich  th e  p o s i t i v e  m a rg in s  w ere  lo c a te d  
w as a l s o  e v a l u a t e d .  The m a r g in  i n  t h e  o n e  c a s e  o f  t h e  g r o u p  w i t h  
r e c u r r e n c e  w as lo c a te d  a t  m u sc le . The m arg in  i n  t h e  o t h e r  c a s e  o f  t h e  
g ro u p  w i th o u t  r e c u r r e n c e ,  was lo c a te d  i n  s a l i v a r y  t i s s u e .
6 . 3 . 3  M alignancy G rades and P r e d ic tio n  o f  R ecurrence
A l l  t h e  21 c a s e s  w e re  a l s o  u s e d  f o r  t h e  e v a l u a t i o n  o f  
m a lig n an cy  g r a d e s .  T a b le  6 .3  s u m m a r is e s  t h e  s c o r e s  o f  t h e  s i x  
h i s t o l o g i c a l  f e a t u r e s ,  tum our f a c t o r ,  tu m o u r -h o s t  i n t e r a c t i o n  and  th e  
t o t a l  m a lig n a n c y  g ra d e . The mean and  th e  s ta n d a r d  d e v ia t io n  f o r  e a c h  
o f  t h e  p a ra m e te r s  a r e  shown a l s o  i n  T a b le  6 .3 .
S t a t i s t i c a l  a n a ly s e s  th e n  w ere  u n d e r ta k e n  f o r  th e  co m p a riso n  
o f  th e  d a ta  b e tw e en  th e  tw o  g ro u p s . The M ann-W hitney U - t e s t  was u sed  
f o r  a l l  c o m p a r i s o n s .  E a c h  o f  t h e  s i x  h i s t o l o g i c a l  f e a t u r e  w as
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com pared s e p a r a t e l y  b e tw e e n  t h e  g ro u p s . T h e re  w e re  s l i g h t  d i f f e r e n c e s  
i n  t h e  m eans o f  th e  d e g re e  o f  k e r a t i n i z a t i o n ,  n u c le a r  p o lym orph ism , 
num ber o f  m ito s e s  and  th e  tu m o u r f a c t o r .  S t a t i s t i c a l  a n a ly s i s  show ed 
t h a t  t h e s e  d i f f e r e n c e s  w ere  n o t  s i g n i f i c a n t .  S i m i la r ly  t h e  f e a t u r e s  
o f  t h e  p a t t e r n  o f  i n v a s i o n ,  s t a g e  o f  i n v a s i o n ,  ly m p h o p la s m a c y t i c  
i n f i l t r a t i o n  and th e  tu m o u r -h o s t  i n t e r a c t i o n  w ere  com pared  b e tw e en  th e  
tw o g r o u p s .  A g a in  s t a t i s t i c a l  a n a l y s e s  sh o w e d  t h a t  t h e  d i f f e r e n c e s  
w ere  n o t  s i g n i f i c a n t .  L ik e w ise , t h e  t o t a l  m a lig n a n c y  g ra d e s  w ere  a l s o  
com pared b e tw e en  th e  g ro u p s , and  found  n o t  t o  d i f f e r  s i g n i f i c a n t l y .
6 .4  DISCUSSION
B r i e f  c o m m e n ts  a r e  p r e s e n t e d  i n  t h i s  s e c t i o n  r e l a t e d  t o  
c e r t a i n  p o i n t s  on c a rc in o m a s  in v o lv in g  to n g u e  p lu s  f l o o r  o f  m outh , and  
m ore d e t a i l e d  d i s c u s s io n  w i l l  f o l lo w  i n  C h a p te r  8.
I t  i s  n o t  know n w h e th e r  p r e v i o u s  r e p o r t s  i n  t h e  l i t e r a t u r e  
hav e  a t  a l l  d e a l t  w i th  s tu d i e s  o f  squam ous c e l l  c a rc in o m a s  o f  to n g u e  
p lu s  f l o o r  o f  m o u th  a s  a  d i s t i n c t  g r o u p in g .  I t  w as f e l t  t h e r e f o r e ,  
t h a t  t h e  c l o s e s t  co m p arab le  d a ta  t o  th e  d a ta  p r e s e n te d  i n  t h i s  s tu d y  
w ould  b e  th o s e  r e p o r te d  i n  s tu d i e s  co m b in in g  to g e th e r  p a t i e n t s  h a v in g  
squamous c e l l  c a rc in o m a  o f  th e  to n g u e  and  p a t i e n t s  w i th  c a rc in o m a s  o f  
th e  f l o o r  o f  t h e  m o u th . T e i c h g r a e b e r  a n d  C l a i r m o n t  (1984 ) r e p o r t e d  
from  H o u sten , USA, a  m ale  t o  fe m a le  r a t i o  o f  2.9:1 w i th  an  a v e ra g e  ag e  
o f  58 y e a r s  i n  t h e i r  s e r i e s  o f  136 p a t i e n t s  w i t h  c a r c in o m a  o f  t h e  
to n g u e  and  f l o o r  o f  m outh. I n  th e  p r e s e n t  s tu d y , t h e  r a t i o  o f  m ale  t o  
fem a le  w as  fo u n d  t o  b e  h i g h e r  a n d  w as 6:1 w i t h  a n  a v e r a g e  a g e  o f  59 
y e a r s .  I t  se e m e d  t h a t  i n  t h e  p r e s e n t  s tu d y  t h e  r a t i o  o f  m a le  t o  
fem a le  i s  s i m i l a r  t o  t h e  r a t i o  o f  m a le  t o  f e m a le  p a t i e n t s  w i t h
c a rc in a n a  o f  f l o o r  o f  m o u th , 7:1 ( C h a p te r  4 ) ,  b y  c o n t r a s t ,  t o  m a le  t o  
fem a le  r a t i o  o f  p a t i e n t s  w i th  c a rc in o m a  o f  t h e  to n g u e , 1.2:1 (C h a p te r 
5 ) .  T h is  m ig h t i n d i c a t e  t h a t  tu m o u rs  in v o lv in g  to n g u e  p lu s  f l o o r  o f  
m outh i n i t i a l l y  had  a r i s e n  from  f l o o r  o f  m outh m ucosa and  i n  t h e  l a t e r  
s ta g e s  o f  g ro w th  had  in v o lv e d  th e  to n g u e .
S im i la r  t o  t h e  d a t a  p r e s e n t e d  i n  C h a p te r s  4 a n d  5 r e l a t i n g  
tum our s i z e  t o  l o c a l  r e c u r r e n c e s ,  i t  w as  fo u n d  t h a t  n o n e  o f  t h e  f i v e  
c a s e s  w i th  T1 d e v e lo p e d  l o c a l  r e c u r r e n c e .  I n  c a s e s  w i th  T2 tu m o u r 2 /7  
(29%) d e v e lo p e d  l o c a l  r e c u r r e n c e  and  a n o th e r  c a s e  d e v e lo p e d  r e c u r r e n c e  
i n  t h e  n eck  a lth o u g h  i t  w as T2N0. T h ere  w as o n ly  one  c a s e  w i th  tum our 
s i z e  T3 a n d  t h i s  d e v e lo p e d  l o c a l  r e c u r r e n c e .  N one o f  t h e  f i v e  c a s e s  
w i th  tu m o u r s i z e  T4 d e v e lo p e d  l o c a l  r e c u r r e n c e ,  b u t  tw o  o f  t h e s e  w h ich  
w ere  T4N1 d e v e lo p e d  r e c u r r e n c e  i n  t h e  neck . L ik e w ise  n e c k  r e c u r r e n c e s  
w ere  r e l a t e d  t o  c l i n i c a l  n o d a l s t a t u s  and an  in c r e a s e  i n  t h e  in c id e n c e  
o f  r e c u r r e n c e  i n  t h e  neck  w as n o te d  i n  w i th  p a lp a b le  n o d es . O nly one  
c a s e  o u t  o f  11 (9%) w i t h  NO, d e v e lo p e d  r e c u r r e n c e  i n  t h e  n e c k .  By 
c o n t r a s t ,  tw o  o f  n in e  (22%) c a s e s  w i th  N1 d e v e lo p e d  r e c u r r e n c e  i n  t h e  
neck* T h e r e  w as  o n ly  o n e  c a s e  w i t h  N2 c a t e g o r y  a n d  t h i s  d e v e lo p e d  
r e c u r r e n c e  i n  t h e  n e c k . T h e re  w a s  n o  c a s e  w i t h  N3 c a t e g o r y  i n  t h e  
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C ase AgNORs Tumour S u r g ic a l T is s u e R e c u rre n c e
Number T h ic k n e ss M arg in s Type S i t e
1 9 .8 6 17 -v e
2 1 7 .9 5 15 -v e
PATIENTS 3 11 .7 5 19 +ve m u sc le n eck
WITH 4 * 7 -v e
RECURRENCE 5 * 7 -v e
6 * 13 -v e
7 * 3 -v e
Mean 1 3 .1 9  
SD 4 .2 3
1 1 .5 7
5 .9 7
1 * 14 -v e
2 * 1 -v e
3 * 6 +ve s a l i v a r y
4 * 8 -v e
5 * 13 -v e
PATIENTS 6 * 15 -v e
WITHOUT 7 * 9 -v e
RECURRENCE 8 * 14 -v e
9 * 14 -v e
10 * 4 -v e
11 * 16 -v e
12 * 12 -v e
13 16 .66 5 -v e
14 17 .9 6 8 -v e
Mean 17.31 9 .9 3
SD 0 .9 2 4.71
AgNORs c o u n t  was n o t  a s s e s s e d
T a b le  6 . 2 .  AgNORs c o u n t,  tum our th ic k n e s s  and  c o n d i t io n  o f  
m ic ro sc o p ic  s u r g i c a l  m arg in s  and  t i s s u e  ty p e  a t  p o s i t i v e  
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COMBINATION OF CASES CF SQUAMOUS CETJ.
CARCINOMA IN THE THREE ANATOMICAL SITES -  P0m)W -UP STUDIES
7 .1  INTHGDUCTICN
I n  t h e  p re v io u s  t h r e e  C h a p te rs  a n  a t t e m p t  w as made t o  c r e a t e  
w e l l  d e f in e d  g ro u p s  o f  p a t i e n t s  w i th  squam ous c e l l  c a rc in o m a  o f  f l o o r  
o f  m o u th , to n g u e  a n d  to n g u e  p l u s  f l o o r  o f  m o u th  r e s p e c t i v e l y .  T he 
d i v i s i o n  o f  c a s e s  i n t o  tw o  g ro u p s  a t  e a ch  a n a to m ic a l  s i t e  w as b a se d  on  
w h e th e r  p a t i e n t s ,  f o l l o w i n g  t r e a t m e n t ,  h a d  d e v e lo p e d  r e c u r r e n c e  a t  
e i t h e r  l o c a l ,  n eck  o r  b o th  s i t e s  w i th in  a  minimum p e r io d  o f  fo l lo w -u p  
o f  n o t  l e s s  th a n  f o u r  m onths and  n o t  m ore th a n  24 m on ths. C om parison  
o f  c e r t a i n  h i s t o l o g i c a l  f e a t u r e s ,  n a m e ly  AgNORs c o u n t ,  m ic r o s c o p i c  
s u r g i c a l  m a rg in s , tum our th ic k n e s s  and  m alig n a n c y  g ra d e s  b e tw e en  th e  
tw o g r o u p s  i n  e a c h  o f  t h e  t h r e e  s i t e s  s e p a r a t e l y  w as u n d e r t a k e n .  
AgNORs c o u n t  w as n o t  c o m p a re d  b e tw e e n  t h e  tw o  g r o u p s  i n  c a r c in o m a s  
in v o lv in g  to n g u e  p l u s  f l o o r  o f  m o u th  b e c a u s e  o n ly  a  few  c a s e s  w e re  
e l i g i b l e  f o r  a n a l y s i s .  I t  w as f e l t  t h a t  i n  t h i s  C h a p te r  i t  w o u ld  b e  
r e a s o n a b le  t o  com bine c a s e s  w i th  r e c u r r e n c e s  i n  a l l  t h e  t h r e e  s i t e s  a s  
one  g ro u p  and  c a s e s  w i th o u t  r e c u r r e n c e s  i n  t h e  c o rre s p o n d in g  s i t e s  a s  
a n o th e r  g r o u p .  T h i s  w o u ld  a l l o w  a  f u r t h e r  c o m p a r i s o n  o f  t h e  
s t r u c t u r a l  h i s t o l o g i c a l  f e a t u r e s  b e tw e en  th e s e  tw o  m a jo r  g ro u p s  w h ich  
i t  c o u ld  b e  ad v an ta g e o u s  t o  a s s e s s  on th e  l a r g e r  num ber o f  c a s e s .
7 .2  ERHDICTIEN CF TUMOUR RECURRENCE IN ALL CASES COMBINED
F o llo w in g  c o m b in a t io n  o f  t h e  c a s e s  i n  t h e  t h r e e  a n a t o m i c a l  
s i t e s  t o g e t h e r ,  i t  w as fo u n d  t h a t  t h e s e  w e re  11 3 c a s e s .  O f t h e s e ,  40
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c a s e s  h ad  d e v e lo p e d  r e c u r r e n c e  w i th in  24 m onths f o l lo w in g  t r e a tm e n t  o f  
t h e i r  sq u a m o u s  c a r c in o m a .  S i x t y - n i n e  p a t i e n t s  h a d  n o t  d e v e lo p e d  
r e c u r r e n c e  a n d  w e re  s u r v i v i n g  a n d  d i s e a s e - f r e e  f o r  a  m in im um  o f  24 
m onths a f t e r  t r e a t m e n t .  I n  t h e  r e m a in i n g  f o u r  c a s e s  w h ic h  h a d  
ca rc in o m a  o f  t h e  t o n g u e ,  i t  w as r e a l i z e d  t h a t  t h e y  h a d  d e v e lo p e d  
r e c u r r e n c e  w e l l  o v e r  24 m onths o f  f o l lo w -u p  and  th e s e  w ere  te rm e d  l a t e  
r e c u r r e n c e .  T h e s e  f o u r  c a s e s  w e re  n o t  i n c l u d e d  i n  t h e  f o l l o w i n g  
s t a t i s t i c a l  a n a ly s e s .  The o r i g i n a l  d a ta  on  th e  p a ra m e te r s  d i s c u s s e d  
i n  t h i s  C h a p te r  a p p e a r  i n  t h e  T a b le s  i n  C h a p te r s  4 , 5 , a n d  6 a n d  a r e  
n o t  r e p e a te d  in  t h i s  C h a p te r.
7 .2 .1  AgNORs and P r e d ic tio n  o f  R ecurrence
The o n ly  f i v e  c a s e s  w i t h  c a r c in o m a  i n v o l v i n g  to n g u e  p l u s  
f l o o r  o f  m o u th  o n  w h ic h  t h e  AgNORs d a t a  w as a v a i l a b l e  w e re  n o t  
com pared b e tw e en  th e  tw o  g ro u p s  i n  C h a p te r  6. I t  w as r e a l i z e d  t h a t  i n  
o r d e r  t o  in c r e a s e  t h e  num ber o f  c a s e s  f o r  a n a ly s i s  o f  d a ta  on  AgNORs, 
t h e s e  f i v e  c a s e s  sh o u ld  b e  in c lu d e d  w h i le  c o m p a riso n  w as c a r r i e d  o u t  
be tw een  com bined  c a s e s  i n  th e  t h r e e  a n a to m ic a l  s i t e s .  O v e r a l l ,  t h e r e  
w ere  42 c a s e s  o n  w h ic h  t h e  AgNORs c o u n t  w as a s s e s s e d .  S e v e n te e n  h a d  
d e v e lo p e d  r e c u r r e n c e  and  25 s u rv iv e d  d i s e a s e - f r e e  f o r  o v e r  24 m on ths. 
The m ean  AgNORs c o u n t  i n  t h e  g r o u p  w i t h  r e c u r r e n c e  w as 1 5 .3 5  a n d  i n  
th e  g r o u p  w i t h o u t  r e c u r r e n c e  w as  1 4 .3 8 . S t a t i s t i c a l  a n a l y s i s  u s i n g  
th e  M a n n - W h i tn e y  U - t e s t  s h o w e d  t h a t  t h e  d i f f e r e n c e  w a s  n o t  
s i g n i f i c a n t .
7 . 2 . 2  M icro sco p ic  S u r g ic a l M argins and P r e d ic tio n  o f  R ecurrence
A ll  t h e  109 c a s e s  e l i g i b l e  i n  t h e  s t u d i e s  p r e s e n t e d  i n  t h e  
p r e v io u s  t h r e e  C h a p te r s  w e re  u s e d  f o r  t h e  e v a l u a t i o n  o f  s u r g i c a l
215
m arg in s  f o r  tu m o u r c le a ra n c e .  The m ucosa l and  th e  d e e p  m a rg in s  i n  a n  
i n d iv id u a l  c a s e  w ere  e v a lu a te d  and  t h e  c a s e  w as te rm e d  p o s i t i v e  when 
t h e  tu m o u r w as a c t u a l l y  a t  a  m a rg in  and  n e g a t iv e  when t h e  m a rg in  w as 
tu m o u r - f re e . O v e r a l l ,  t h e r e  w e r e  14 c a s e s  w i t h  p o s i t i v e  m a r g in s .  
T h is  i s  a n  in c id e n c e  o f  12.84 p e r  c e n t .  O ut o f  t h e s e ,  n in e  w e re  among 
th e  40 p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e .  T h i s  i s  a  2 2 .5  p e r  c e n t  
in c id e n c e ,  b y  c o n t r a s t  t o  o n l y  f i v e  o u t  o f  69 c a s e s  (7.25% ) i n  t h e  
g ro u p  w i t h o u t  r e c u r r e n c e .  T h e  d i f f e r e n c e  w a s  s t a t i s t i c a l l y  
s i g n i f i c a n t  (P < 0 .0 2 5 , C h i - s q u a r e  t e s t ) .  O u t o f  n i n e  c a s e s  w i t h  
p o s i t i v e  m a r g in s  i n  t h e  g ro u p  w i t h  r e c u r r e n c e ,  f i v e  h a d  d e v e lo p e d  
r e c u r r e n c e  l o c a l l y  a t  t h e  p r im a r y  s i t e  a n d  f o u r  a t  t h e  n e c k . The 
l o c a l  r e c u r r e n c e s  d e v e lo p e d  i n  5 /1 4  (35.7% ) p a t i e n t s  w i t h  p o s i t i v e  
m arg in s  a n d  i n  1 5 /9 5  (15.8% ) p a t i e n t s  w i t h  n e g a t i v e  m a r g in s .  T h i s  
d i f f e r e n c e  i n  f r e q u e n c i e s  w as n o t  s i g n i f i c a n t  s t a t i s t i c a l l y  ( F i s h e r  
e x a c t  p r o b a b i l i t y  t e s t ) .  A l l  t h e  s i x  r e c u r r e n c e s  t h a t  d e v e lo p e d  i n  
b o th  t h e  l o c a l  s i t e  p l u s  t h e  n e c k  w e re  i n  p a t i e n t s  w h o se  tu m o u r  
r e s e c t i o n  m a rg in s  w ere  n e g a t iv e .
The ty p e  o f  t i s s u e  a t  t h e  p o s i t i v e  m a rg in s  was a l s o  s tu d ie d .  
I n  s e v e n  c a s e s  t h i s  w as c o n n e c t i v e  t i s s u e .  F o u r  c a s e s  d e v e lo p e d  
r e c u r r e n c e ,  tw o  l o c a l l y  and  tw o  i n  t h e  n eck . No r e c u r r e n c e  d e v e lo p e d  
i n  t h e  o t h e r  t h r e e  c a s e s .  I n  s i x  c a s e s  t h e  t i s s u e  t y p e  a t  t h e  
p o s i t i v e  m a rg in  w as m u sc le . R e -g ro w th  o f  t h e  tu m o u r o c c u re d  i n  f i v e  
c a s e s ,  t h r e e  o f  w h ic h  w e re  l o c a l  a n d  tw o  i n  t h e  n e c k .  T he t y p e  o f  
t i s s u e  a t  w h ich  th e  p o s i t i v e  m arg in  w as lo c a te d  i n  t h e  re m a in in g  one 
c a s e  w as s a l i v a r y  and no r e c u r r e n c e  o f  tum our o c c u re d  d u r in g  a  f o l lo w -  
up  p e r io d  o f  a  minimum 24 m onths.
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7 . 2 . 3  T\imour 'T hickness and P r e d ic tio n  o f  R ecurrence
A ll  t h e  109 c a s e s  e l i g i b l e  i n  t h e  s t u d i e s  p r e s e n t e d  i n  t h e  
t h r e e  p r e v i o u s  C h a p te r s  w e re  u s e d  f o r  t h e  a s s e s s m e n t  o f  tu m o u r  
th ic k n e s s .  O u t o f  t h e s e ,  40 c a s e s  h a d  d e v e lo p e d  r e c u r r e n c e  a n d  69 
c a s e s  s u rv iv e d  d i s e a s e - f r e e  o v e r  24 m onths. The tum our th ic k n e s s  i n  
a l l  c a s e s  w as m easu red  by m i l l i m e t e r  (mm). The mean tum our th ic k n e s s  
i n  t h e  g r o u p  w i t h  r e c u r r e n c e  w as 11 .2 5  a n d  i n  t h e  g r o u p  w i t h o u t  
r e c u r r e n c e  w as 7 .3 9 . T u m o u rs  i n  t h e  g r o u p  w i t h  r e c u r r e n c e  se e m e d  
t h e r e f o r e  t o  b e  t h i c k e r  th a n  tu m o u rs  i n  t h e  g ro u p  w i th o u t  r e c u r r e n c e .  
C om parison o f  t h e  tum our th ic k n e s s  v a lu e s  b e tw e en  th e  g ro u p s , u s in g  
t h e  M a n n -W h itn e y  U - t e s t ,  sh o w e d  a  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  
be tw een  t h e  g r o u p s  (P = 0 .0 0 0 2 ) .
7 . 2 . 4  M alignancy G rades and P r e d ic tio n  o f  R ecurrence
E x a c tly  t h e  sam e  109 c a s e s  a s  u s e d  f o r  tu m o u r  t h i c k n e s s  
e v a lu a t io n  w e re  a l s o  u s e d  f o r  t h e  a s s e s s m e n t  o f  m a l ig n a n c y  g r a d e s .  
The m ean s  o f  t h e  s c o r e s  o f  e a c h  o f  t h e  s i x  h i s t o l o g i c a l  f e a t u r e s ,  
c o m p ris in g  A n n ero th  e t  a l ' s  (1987) m alig n a n c y  g ra d in g  s y s te m , tu m o u r 
f a c t o r ,  t u m o u r - h o s t  i n t e r a c t i o n  a n d  t o t a l  m a l ig n a n c y  g r a d e s  w e re  
com pared b e tw e e n  th e  40 c a s e s  w i th  r e c u r r e n c e  and  th e  69 c a s e s  w i th o u t  
r e c u r r e n c e .  T h e re  w e re  s l i g h t  d i f f e r e n c e s  i n  t h e  m ean s o f  d e g r e e  o f  
k e r a t i n i z a t i o n  (2 .2  v e r s u s  2 .3 6 ) ,  n u c l e a r  p o ly m o rp h is m  (2 .4 3  v e r s u s  
2 .6 4 ) ,  n u m b e r  o f  m i t o s e s  (2 .1 8  v e r s u s  2 .3 2 )  a n d  tu m o u r  f a c t o r  (6 .8  
v e r s u s  7.32) b e tw e en  th e  g ro u p s . The M ann-W hitney U - t e s t  w as u se d  f o r  
th e  c o m p a r is o n  o f  t h e  v a l u e s  b e tw e e n  t h e  tw o  g r o u p s .  T he r e s u l t s  
shewed t h a t  i n  no in s ta n c e  w as t h e r e  a  s i g n i f i c a n t  d i f f e r e n c e  b e tw een  
g ro u p s . H o w e v er, w hen t h e  p a t t e r n  o f  i n v a s i o n  w as  c o m p a re d  b e tw e e n
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t h e  tw o  g r o u p s  ( 3 ,5 5  v e r s u s  3 .1 6 )  a  s t a t i s t i c a l l y  s i g n i f i c a n t  
d i f f e r e n c e  w as d e m o n s tra te d  (P = 0 .032). S i m i l a r ly  when th e  s ta g e  o f  
in v a s io n  w as  c o m p a re d  b e tw e e n  t h e  tw o  g r o u p s  (3 .9 8  v e r s u s  3 .5 5 ) ,  a  
s t a t i s t i c a l l y  h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  w as d e m o n s t r a t e d  (P = 
0 .0 0 0 5 ) . The ly m p h o p la sm a c y tic  i n f i l t r a t i o n  w as a l s o  com pared  b e tw e en  
th e  tw o  g r o u p s .  T h e re  w as  a  s l i g h t  d i f f e r e n c e  b e tw e e n  t h e  g r o u p s  
(2 .7 8  v e r s u s  2 .5 2 ), b u t  t h i s  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  When 
t h e  tu m o u r -h o s t  i n t e r a c t i o n  w as com pared  b e tw e en  th e  tw o  g ro u p s  (10.3 
v e r s u s  9 .2 3 ) ,  o n  t h e  o t h e r  h a n d , s t a t i s t i c a l  a n a l y s i s  sh o w ed  a  
s i g n i f i c a n t  d i f f e r e n c e  (P = 0 .0 0 3 ) . H o w e v er, c o m p a r in g  t h e  t o t a l  
m a lig n an cy  g r a d e  b e tw e e n  t h e  g r o u p s  (17.1 v e r s u s  1 6 .5 5 )  a  s l i g h t  
d i f f e r e n c e  w as n o te d  and  t h i s  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .
7 . 2 . 5  H is to lo g ic a l N odal S ta tu s  and P r e d ic tio n  o f  R ecurrence
D ata  r e l a t e d  t o  n e c k  s u r g e r y  i n  p a t i e n t s  w i t h  a n d  w i t h o u t  
r e c u r r e n c e  p r e s e n t e d  i n  C h a p te r s  4 , 5 a n d  6 w e re  a n a ly s e d .  T he 
r e s u l t s  show ed t h a t  when co m b in in g  c a s e s  i n  a l l  t h r e e  s i t e s  to g e th e r ,  
32 o u t  o f  40 p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  had  neck  s u rg e ry  and  46 
o u t  o f  69 p a t i e n t s  w i t h o u t  r e c u r r e n c e  h a d  n e c k  s u r g e r y .  F u r t h e r  
a n a ly s i s  o f  t h e  h i s t o l o g i c a l  n o d a l  s t a t u s  i n  p a t i e n t s  who u n d e r w e n t  
n eck  s u r g e r y  r e v e a l e d  t h a t  24 o u t  o f  32 (75%) p a t i e n t s  who d e v e lo p e d  
r e c u r r e n c e  h ad  h i s t o l o g i c a l l y  p ro v en  n o d a l m e t a s ta s i s .  By c o n t r a s t ,  
o n ly  16 o u t  o f  46 (34%) p a t i e n t s  who s u r v i v e d  d i s e a s e - f r e e  f o r  a  
minimum o f  24 m o n th s  f o l l o w i n g  t r e a t m e n t ,  sh o w e d  m e t a s t a s i s  i n  t h e  
n o d es. S t a t i s t i c a l  a n a ly s i s  r e v e a le d  t h a t  t h i s  d i f f e r e n c e  w as h ig h ly  
s i g n i f i c a n t  (P < 0 .0 0 0 5 , C h i - s q u a r e  t e s t ) .  T h i s  i n d i c a t e d  t h a t  
p o s i t i v e  n o d e s  w e re  m o re  f r e q u e n t  i n  t h e  g ro u p  o f  p a t i e n t s  w i t h  
r e c u r r e n c e  th a n  in  p a t i e n t s  w i th o u t  r e c u r r e n c e .  F u r th e r  a n a ly s i s  was
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* I n  S c o t l a n d  t h e  i n c i d e n c e  o f  c a r c in o m a  i n  t h e s e  i n t r a - o r a l  s i t e s  
com bined, sh o w s t h e  m a le  t o  f e m a le  r a t i o  a s  2 .2 :1  ( d a t a  f ro m  C a n c e r  
R e g i s t r y  B r a n c h , S.H.H.D, E d in b u r g h ,  1 9 8 2 -1 9 8 6 ) .
c a r r i e d  o u t  t o  s tu d y  t h e  in c id e n c e  o f  e x t r a c a p s u la r  s p re a d  o f  tu m o u r 
i n  c a s e s  w i t h  p o s i t i v e  n o d e s  i n  t h e  tw o  g r o u p s .  T um our b e y o n d  t h e  
n o d a l c a p s u le  w as fo und  i n  14 o u t  o f  24 (58.3%) p a t i e n t s  w i th  p o s i t i v e  
no d es who h a d  r e c u r r e n c e .  By c o n t r a s t  t h i s  f e a t u r e  w as  e v i d e n t  i n  
o n ly  6 o u t  16 (37.5% ) p a t i e n t s  w i t h  p o s i t i v e  n o d e s  who s u r v i v e d  
d i s e a s e - f r e e  f o r  a  m in im um  o f  24 m o n th s  a f t e r  t r e a t m e n t .  T h i s  
a p p a re n t  d i f f e r e n c e  i n  t h e  i n c i d e n c e  o f  e x t r a c a p s u l a r  i n v a s i o n  i n  
p o s i t i v e  no d es b e tw e en  th e  g ro u p  o f  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  
and  t h e  g r o u p  o f  p a t i e n t s  w i t h o u t  r e c u r r e n c e  w a s  n o t  s t a t i s t i c a l l y  
s i g n i f i c a n t .
7 .3  DISCUSSION
When c a s e s  f ro m  a l l  t h r e e  s i t e s  w e re  c o m b in e d , t h e  r a t i o  o f  
m ale  t o  f e m a le  w as 2 .8 :1  w i t h  t h e  m e d ia n  a g e  61 y e a r s .  T h i s  w as 
a lm o s t s i m i l a r  t o  2.9:1 t h a t  w as r e p o r te d  from  H ousten  i n  t h e  USA, by 
T e ic h g ra e b e r  and  C la irm o n t (1984) i n  t h e i r  s e r i e s  o f  136 p a t i e n t s  w i th  
c a rc in o m a  o f  t h e  to n g u e  a n d  f l o o r  o f  t h e  m o u th . T he m a j o r i t y  o f  t h e  
fe m a le  p a t i e n t s  i n  t h e  p r e s e n t  s tu d y  had  to n g u e  c a rc in o m a s .
The o v e r a l l  t r e a tm e n t  f a i l u r e  w i th in  24 m onths f o l lo w - u p  w as 
40 /109  (36.7% ). T h is  i s  c o m p a r a b le  t o  t h e  s t u d i e s  o f  S h a h a  e t  a l .  
(1984) w ho r e p o r t e d  a  33 p e r  c e n t  i n c i d e n c e  o f  t r e a t m e n t  f a i l u r e  i n  
p a t i e n t s  w i t h  c a r c in o m a  o f  t h e  f l o o r  o f  t h e  m o u th  a n d  C a l l e r y  e t  a l .
(1984) w ho r e p o r t e d  a  44 p e r  c e n t  i n c i d e n c e  o f  t r e a t m e n t  f a i l u r e  i n  
p a t i e n t s  w i th  c a rc in o m a  o f  th e  to n g u e . I n c r e a s in g  s i z e  o f  t h e  tu m o u rs  
was fo u n d  t o  b e  a  f e a t u r e  d i r e c t l y  r e l a t e d  t o  i n c r e a s e  i n  t h e  
in c id e n c e  o f  l o c a l  r e c u r r e n c e s  i n  e a c h  a n a t o m i c a l  s i t e  s e p a r a t e l y .  
T h is  t r e n d  w as m ore s t r i k i n g l y  a p p a re n t  when c a s e s  from  a l l  th e  t h r e e
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s i t e s  w e r e  c o m b in e d  t o g e t h e r .  O n ly  11 o u t  o f  87 (12.5% ) c a s e s  w i t h  
tum our s i z e  T1 o r  T2 d e v e lo p e d  l o c a l  r e c u r r e n c e .  By c o n t r a s t ,  11 /2 2  
(50%) o f  c a s e s  w i t h  tu m o u r  s i z e  T3 o r  T4 d e v e lo p e d  l o c a l  r e c u r r e n c e .  
T h is  ty p e  o f  r e l a t i o n s h i p  w as a l s o  o b se rv e d  by S p iro  and  S tro n g  (1971) 
i n  a  s e r i e s  o f  p a t i e n t s  w i th  c a rc in o m a  o f  t h e  to n g u e .
F a i lu r e  i n  t h e  neck  was r e l a t e d  t o  c l i n i c a l  n o d a l s t a t u s  (N) 
and  sh o w e d  a n  i n c r e a s i n g  i n c i d e n c e  w i t h  i n c r e a s i n g  N c a t e g o r y .  T en  
o u t  o f  68 (14.7% ) p a t i e n t s  w i t h  NO c a t e g o r y  d e v e lo p e d  r e c u r r e n c e  i n  
t h e  n eck . T h is  w as s h a rp ly  in c r e a s e d  i n  N1 and  N2 c a te g o r i e s  and  t h e  
in c id e n c e  w a s  1 0 /3 6  (27.7% ) a n d  2 /4  (50% ), r e s p e c t i v e l y .  A l th o u g h  no  
r e c u r r e n c e  i n  t h e  n e c k  w as  e v i d e n t  i n  t h e  o n ly  p a t i e n t  w i t h  N3 
c a te g o ry ,  r e - g r o w t h  o f  t h e  tu m o u r  a t  t h e  l o c a l  s i t e  w as e s t a b l i s h e d .  
S im i la r  t r e n d s  i n  t h e  r e l a t i o n s h i p  o f  c l i n i c a l  n o d a l s t a t u s  t o  tu m o u r 
r e c u r r e n c e  i n  t h e  n eck  w ere  o b se rv e d  i n  p a t i e n t s  w i th  c a rc in o m a  o f  t h e  
f l o o r  o f  m o u th  a n d  i n  p a t i e n t s  w i t h  c a r c in o m a  i n v o l v i n g  to n g u e  p l u s  
f l o o r  o f  m o u th  ( C h a p te r s  4 a n d  6 r e s p e c t i v e l y ) .  I n  p a t i e n t s  w i t h  
ca rc in o m a  o f  t h e  to n g u e  (C h ap te r 5 ), no  su ch  r e l a t i o n s h i p  w as n o te d .
A n a ly s is  o f  th e  f a c t o r s  s tu d ie d  i n  r e l a t i o n  t o  p r e d i c t i o n  o f  
tum our r e c u r r e n c e  r e v e a l e d  t h a t  t h e  s u r g i c a l  m a r g in s ,  tu m o u r  
t h ic k n e s s ,  p a t t e r n  o f  i n v a s i o n ,  s t a g e  o f  i n v a s i o n  a n d  t o t a l  tu m o u r -  
h o s t  i n t e r a c t i o n  showed s t a t i s t i c a l l y  s i g n i f i c a n t  d i f f e r e n c e s  b e tw e en  
th e  g r o u p  w i t h  r e c u r r e n c e  a n d  t h e  g r o u p  w i t h o u t  r e c u r r e n c e .  I n  t h e  
fo llo w -u p  s t u d i e s  o f  t h e  f l o o r  o f  t h e  m o u th  c a r c in o m a s  p r e s e n t e d  i n  
C h a p te r  4 , t h e  l o c a l  r e c u r r e n c e s  w ere  s i g n i f i c a n t l y  m ore f r e q u e n t  i n  
p a t i e n t s  w h o se  tu m o u r  h a d  p o s i t i v e  r e s e c t i o n  m a r g in s .  T h is  f e a t u r e  
was n o t  a n a ly s e d  i n  p a t i e n t s  w i th  c a rc in o m a  o f  th e  to n g u e  (C hap te r 5)
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an d  i n  p a t i e n t  w i th  c a rc in o m a  in v o lv in g  to n g u e  p lu s  f l o o r  o f  t h e  m outh  
(C h a p te r  6) b e c a u s e  t h e r e  w ere  o n ly  a  few  c a s e s  w i th  p o s i t i v e  s u r g i c a l  
m a rg in s  i n  e a c h  o f  t h e s e  tw o  s i t e s .  A h i g h l y  s i g n i f i c a n t  d i f f e r e n c e  
was n o te d  b e tw e e n  t h e  tw o  g ro u p s  when tu m o u r th ic k n e s s  w as com pared . 
T h is  w as a l s o  n o t e d  i n  c a r c in o m a s  o f  f l o o r  o f  m o u th  ( C h a p te r  4) a n d  
ca rc in o m a s  o f  t h e  to n g u e  (C h a p te r 5 ). I n  c a rc in o m a s  in v o lv in g  to n g u e  
p lu s  f l o o r  o f  m o u th  ( C h a p te r  6 ) ,  tu m o u r  t h i c k n e s s  d i d  n o t  d i f f e r  
s i g n i f i c a n t l y  b e tw e e n  th e  tw o  g ro u p s . T h is  c o u ld  b e  due  e i t h e r  t o  th e  
s m a ll  num ber o f  c a s e s  s tu d ie d  i n  t h i s  a n a to m ic a l  s i t e  o r  p e rh a p s  t h e  
p r e d i c t i v e  v a l u e  o f  tu m o u r  t h i c k n e s s  i s  l i m i t e d  t o  o n ly  tu m o u r s  
a r i s i n g  from  a  s in g l e  i n t r a - o r a l  a n a to m ic a l  s i t e .  A lth o u g h  p a t t e r n  o f  
in v a s io n  a n d  s t a g e  o f  i n v a s i o n  w e re  fo u n d  t o  d i f f e r  s i g n i f i c a n t l y  
b e tw een  t h e  g r o u p s  w hen  a l l  t h e  c a s e s  i n  t h e  t h r e e  s i t e s  w e re  
com bined, t h i s  w as n o t  e v id e n t  when c o m p a riso n  w as c a r r i e d  o u t  b e tw e en  
t h e  g ro u p s  i n  e a c h  s i t e  s e p a r a te ly .  I t  c o u ld  b e  t h a t  th e  s t a t i s t i c a l  
r e s u l t s  m ig h t  h a v e  b e e n  i n f l u e n c e d  b y  t h e  n u m b e rs  o f  c a s e s  w hen  t h e  
a n a ly s i s  w as  c a r r i e d  o u t  o n  a l l  c a s e s  c o m b in e d . T o t a l  t u m o u r - h o s t  
i n t e r a c t i o n  o n  t h e  o t h e r  h a n d  w as fo u n d  t o  d i f f e r  s i g n i f i c a n t l y  
b e tw een  t h e  g r o u p s  i n  c a r c i n o m a  o f  t h e  f l o o r  o f  m o u th  a n d  i n  
c a rc in o m a s  o f  t h e  to n g u e  b u t  n o t  i n  c a r c in o m a s  i n v o l v i n g  to n g u e  p l u s  
f l o o r  o f  m o u th . T h is  f e a t u r e  d i f f e r e d  s i g n i f i c a n t l y  b e tw e e n  t h e  
com bined g r o u p s  o f  t h e  t h r e e  s i t e s .  T h e r e f o r e ,  i n  d i a g n o s t i c  
p a th o lo g y , f e a t u r e s  l i k e  tum our th ic k n e s s  and  tu m o u r -h o s t  i n t e r a c t i o n  
i n  i n t r a - o r a l  c a rc in o m a  s h o u ld  b e  c o n s id e re d  m ore s e r i o u s ly  a s  th e s e  
f e a t u r e s  m ig h t i n d i c a t e  t h e  p ro g n o s is  and  t h e  ou tcom e o f  o r a l  c a n c e r  
p a t i e n t s .
221
CHAPTER 8
GENERAL DISCUSSION AND CONCLUSIONS
8.1 INrraCDOCTION
The p r e d i c t i v e  v a l u e s  o f  t h e  p a r a m e t e r s  s t u d i e d  i n  t h i s  
t h e s i s  c o n c e rn in g  n o d a l m e t a s ta s i s  from  c a rc in o m a s  o f  f l o o r  o f  m outh , 
to n g u e  a n d  to n g u e  p l u s  f l o o r  o f  m o u th  w e re  t h o r o u g h l y  d i s c u s s e d  i n  
C h a p te r  3 , S e c t i o n  3 .1 0 . I n  t h e  p r e s e n t  C h a p te r  f u r t h e r  d i s c u s s i o n s  
a r e  p r e s e n te d  c o n c e rn in g  th e  p r e d i c t i v e  v a lu e s  o f  t h e  sam e p a ra m e te r s  
a s  w e l l  a s  h i s t o l o g i c a l  n o d a l  s t a t u s  i n  r e l a t i o n  t o  c u r e  r a t e  a n d  
outcom e o f  p a t i e n t s  w i th  c a rc in o m a s  a r i s i n g  from  s i m i l a r  a n a to m ic a l  
s i t e s .  E a c h  o f  t h e  p a r a m e te r s  s t u d i e d  i s  d i s c u s s e d  s e p a r a t e l y .  T he 
m i t o t i c  p h a se  d i s t r i b u t i o n  p a ra m e te r s  w ere  n o t  exam ined  i n  r e l a t i o n  t o  
tum our r e c u r r e n c e s  and  p a t i e n t  ou tcom e b e c a u se  i t  w as f e l t  t h a t  h ig h ly  
u n l ik e ly  t h a t ,  f o l lo w in g  th e  e a r l i e r  d e m o n s tra t io n  o f  t h e  la c k  o f  an y  
p r e d i c t i v e  v a lu e  f o r  n o d a l m e t a s t a s i s ,  t h e r e  w ould  be  any  r e l a t i o n s h i p  
t o  r e c u r r e n c e .
8 .2  AgNORs
W hile  t h e  AgNORs c o u n t  h a d  n o t  p r e v i o u s l y  b e e n  s t u d i e d  o n  
o r a l  squam ous c e l l  c a rc in o m a  i n  r e l a t i o n  t o  p a t i e n t  ou tcom e f o l lo w in g  
t r e a tm e n t ,  i n  s tu d i e s  p r e s e n te d  i n  C h a p te r  3 , t h i s  p a ra m e te r  w as found  
t o  b e  a  good p r e d i c to r  f o r  n o d a l m e t a s ta s i s  i n  c a rc in o m a  o f  t h e  f l o o r  
o f  t h e  m o u th . T he n a t u r e  o f  AgNORs a n d  t h e  p r o b le m s  e n c o u n te r e d  
d u r in g  t h e i r  c o u n t i n g  a n d  t h e i r  v a l i d i t y  i n  tu m o u r  p a th o lo g y  w e re  
d i s c u s s e d  e a r l i e r  i n  C h a p te r  3 . Some d a t a  a r e  a v a i l a b l e  r e l a t i n g  
AgNORs c o u n t  t o  p r o g n o s i s  i n  p a t i e n t s  w i t h  c u ta n e o u s  m a l ig n a n t
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melanoma (H o w a t e t  a l . ,  1 9 8 8 )  a n d  i n  p a t i e n t s  w i t h  r e c t a l  
a d enocarc inom a ( G r i f f i t h s  e t  a l . ,  1 9 8 9 ) . I n  b o t h  s t u d i e s  AgNORs 
c o u n ts  w e re  fo u n d  t o  b e  o f  n o  p r o g n o s t i c  r e l e v a n c e .  I n  t h e  p r e s e n t  
s tu d y  a l s o ,  t h e  AgNORs c o u n t s  f a i l e d  t o  i d e n t i f y  t h e  h i g h  r i s k  
p a t i e n t s  w i t h  c a r c in o m a  o f  t h e  f l o o r  o f  m o u th  o r  c a r c in o m a  o f  t h e  
to n g u e  who d e v e lo p e d  r e c u r r e n c e  fo l lo w in g  t r e a tm e n t .  The AgNORs c o u n t 
was n o t  h e lp f u l  i n  i d e n t i f y i n g  p a t i e n t s  a t  r i s k  f o r  r e c u r r e n c e  i n  e a c h  
s i t e  s e p a r a te l y ,  o r  when c o m p a riso n  w as c a r r i e d  o u t  i n  a l l  t h e  t h r e e  
s i t e s  c o m b in e d . T h i s  a r e a  m ig h t  n e e d  f u r t h e r  r e s e a r c h  b y  i n c l u d i n g  
m ore c a s e s  o f  squam ous c e l l  c a rc in o m a  e s p e c i a l l y  th o s e  a r i s i n g  from  
f l o o r  o f  m o u th  s i n c e  t h e  r e s u l t s  p r e s e n t e d  i n  C h a p te r  3 , S e c t i o n  
3 .4 .2 ,  i n d i c a t e d  t h a t  AgNORs c o u n t  w as a  g o o d  p r e d i c t o r  f o r  n o d a l  
m e ta s ta s i s  i n  p a t i e n t s  w i t h  f l o o r  o f  m o u th  c a r c in o m a .  H o w ev er, t h e  
p ro b lem s o f  d e t e r m i n i n g  e x a c t l y  w h a t  s h o u ld  b e  c o u n te d  a n d  t h e  
s u b je c t iv e  n a tu r e  o f  t h e  c o u n tin g  make i t  u n l ik e ly  t h a t  t h i s  te c h n iq u e  
w i l l  f in d  a  p la c e  i n  r o u t in e  d i a g n o s t ic  p a th o lo g y  o f  o r a l  c a n c e r .
8 .3  MICHOSCDPIC SURGICAL MARGINS OF THE TUMOCR
V ikram  e t  a l .  (1 9 8 4 b ) r e p o r t e d  t h a t  f a i l u r e  o f  t r e a t m e n t  a t  
t h e  l o c a l  s i t e  w as  m o re  f r e q u e n t  i n  p a t i e n t s  w i t h  p o s i t i v e  m a r g in s  
4 /3 5  (11.4% ) t h a n  i n  p a t i e n t s  w i t h  n e g a t i v e  m a r g in s  2 /7 2  (2.8%) 
a l th o u g h  t h i s  d i f f e r e n c e  was n o t  s t a t i s t i c a l l y  s i g n i f i c a n t .  L o o se r  e t  
a l .  (1 9 7 8 ) r e p o r t e d  t h a t  l o c a l  r c u r r e n c e s  w e r e  s t r i k i n g l y  m o re  
f r e q u e n t  i n  o r a l  c a n c e r  p a t i e n t s  w hen  t h e  s u r g i c a l  m a r g in s  o f  t h e  
r e s e c te d  tu m o u r  w e re  i n a d e q u a te  a n d  71 p e r  c e n t  o f  s u c h  p a t i e n t s  
d e v e lo p e d  l o c a l  r e c u r r e n c e  by c o n t r a s t  t o  o n ly  31 p e r  c e n t  o f  p a t i e n t s  
w i th  a d e q u a t e  m a r g in s .  H o w e v er, L o o s e r  e t  a l .  (1 978 ) h a d  c o n s id e r e d  
s u r g i c a l  m a r g in s  w i t h  s e v e r e  d y s p l a s i a ,  c a r c in o m a  i n  s i t u ,  i n v a s i v e
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c a rc in o m a  o r  ev en  s u r g i c a l  m a rg in s  w i t h in  a  d i s t a n c e  o f  5mm from  su ch  
c h an g es  a s  in a d e q u a te  m a rg in s . T h is  w ould  h av e  d e f i n i t l y  a l t e r e d  th e  
p r o p o r t io n  o f  l o c a l  r e c u r r e n c e s  r e l a t e d  t o  in a d e q u a te  m a rg in s . I n  t h e  
p r e s e n t  s tu d y  s u r g i c a l  m a rg in s  w ere  te rm e d  p o s i t i v e  o n ly  when tu m o u r 
was a c t u a l l y  fo u n d  a t  a  m a r g in .  N o n e t h e l e s s ,  o u r  r e s u l t s  a l s o  
d e m o n s tra te d  s i m i l a r  t r e n d s ,  a l th o u g h  n o t  a s  s t r i k i n g  a s  V ikram  e t  a l .  
(1984b) a n d  L o o s e r  e t  a l .  (1 9 7 8 ) s t u d i e s .  I t  w as fo u n d  i n  t h e s e  
s tu d i e s  t h a t  ev en  th e  n e g a t iv e  m a rg in s  w ere  n o t  by any  m eans s a f e  f o r  
d e v e lo p in g  l o c a l  r e c u r r e n c e s .  T h is  c o u ld  mean t h a t  o t h e r  m a rg in s  th a n  
th o s e  s a m p le d  w e r e  p o s i t i v e .  A l t e r n a t i v e l y  t h e s e  r e s u l t s  m ig h t  b e  
c o n s id e re d  a s  f u r t h e r  e v id e n c e  t o  s u p p o r t  S l a u g h t e r  e t  a l ' s  (1 9 5 3 ) 
th e o r y  o f  f i e l d  c a n c e r i z a t i o n .  T h e s e  a u t h o r s  p r o p o s e d  t h a t  o r a l  
c a n c e r s  h a v e  m u l t i c e n t r i c  o r i g i n s .  u r t h e r ,  t h e y  p r o p o s e d  t h a t  a n  
unknown c a r c i n o g e n  c a n  a l t e r  a n  a r e a  o f  e p i t h e l i u m  g i v i n g  i t  t h e  
p o t e n t i a l  t o  fo rm  m u l t ip l e  c a n c e r s .  I f  one  b e l i e v e s  i n  t h i s  c o n c e p t ,  
t h e  s i g n i f i c a n c e  o f  n e g a t iv e  m arg in s  becom e l e s s  im p o r ta n t  s in c e  t h e  
r e s e c te d  tu m o u r  w i t h  w h a t  a p p e a r s  t o  b e  a d e q u a t e  m a r g in s  m ig h t  h a v e  
m ic ro s c o p ic  i s l a n d s  o f  c a n c e r  d i s t a n t  f ro m  t h e  s i t e  o f  s u r g i c a l  
r e s e c t i o n .  A n o th e r e q u a l ly  im p o r ta n t  r e a s o n  i s  t h a t  a l l  tu m o u r m ig h t 
b e  rem oved a t  t h e  p r im a ry  o p e r a t io n  b u t  r e c u r r e n c e  m ig h t d e v e lo p  i n  
w h a t S la u g h te r  e t  a l .  (1953) r e f e r r e d  t o  a s  a  f i e l d  o f  p re c o n d i t io n e d  
e p i th e l iu m .
8 .4  UJMOUR THICKNESS
Tumour t h i c k n e s s  a s  a  s i n g l e  in d e p e n d e n t  p r o g n o s t i c  f a c t o r  
h a s  r e c e n t l y  b e e n  a s s e s s e d  b y  s e v e r a l  w o r k e r s .  U r i s t  e t  a l .  (1987 ) 
s tu d ie d  tu m o u r th ic k n e s s  i n  c a rc in o m a  a r i s i n g  from  b u c c a l  m ucosa and
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found  t h a t  p a t i e n t s  w i t h  tu m o u r s  l e s s  t h a n  6mm i n  t h i c k n e s s  h a d  
s i g n i f i c a n t l y  b e t t e r  s u r v i v a l  r a t e s  com pared  w i th  th o s e  p a t i e n t s  w i th  
tum ours g r e a t e r  th a n  6mm i n  t h ic k n e s s .  I n  p a t i e n t s  w i th  c a rc in o m a  o f  
th e  to n g u e  a n d  f l o o r  o f  m o u th  S p i r o  e t  a l .  (1 986 ) r e p o r t e d  t h a t  
tu m o u r - r e la te d  d e a th  w as u n u su a l when o r a l  tu m o u rs  w ere  t h i n  (2mm o r  
l e s s ) .  I n  t h e  p r e s e n t  s t u d y ,  tu m o u r  t h i c k n e s s  w as a  g o o d  i n d i c a t o r  
f o r  tu m o u r r e c u r r e n c e  and  a  h ig h ly  s i g n i f i c a n t  d i f f e r e n c e  (P -  0.0002) 
was n o te d  b e tw e e n  th e  g ro u p  o f  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  and  
th e  g r o u p  o f  p a t i e n t s  who s u r v i v e d  d i s e a s e - f r e e  f o r  a  m inim um  o f  24 
m onths. T hese  f in d in g s  o f f e r e d  f u r t h e r  e v id e n c e  t h a t  tum our th ic k n e s s  
seem ed t o  b e  a  g o o d  p r o g n o s t i c  i n d i c a t o r .  P e r h a p s  tu m o u r s  a r i s i n g  
from  t h e  f l o o r  o f  t h e  m o u th  o r  to n g u e  w i t h  t h i c k n e s s  v a l u e s  g r e a t e r  
th a n  3mm sh o u ld  b e  c o n s id e re d  h ig h  r i s k  f o r  r e c u r r e n c e .  In  p re v io u s  
s tu d i e s ,  v a r i o u s  tu m o u r  t h i c k n e s s  v a l u e s  h a v e  b e e n  c o n s i d e r e d  a s  
d iv id in g  l i n e s  b e tw e e n  g r o u p s  o f  p a t i e n t s  w i t h  a  g o o d  p r o g n o s i s  a n d  
p a t i e n t s  w i th  a  p o o r p ro g n o s is .  Tum ours i n  th e  m a t e r i a l  p r e s e n te d  i n  
t h i s  s tu d y  seem ed t o  be  t h i c k e r  th a n  tu m o u rs  s tu d ie d  by o t h e r  w o rk e rs . 
I n  p a t i e n t s  w i t h  f l o o r  o f  m o u th  c a r c in o m a  w i t h  tu m o u r  s i z e  T1 o r  T2 
and  c l i n i c a l  n o d a l s t a t u s  NO, M o h it-T a b a ta b a i e t  a l .  (1986) r e p o r te d  
t h a t  tu m o u r th ic k n e s s  g r e a t e r  th a n  1.5mm sh o u ld  c o n s id e re d  h ig h  r i s k  
f o r  n o d a l m e t a s ta s i s .  Tumours m ea su rin g  t h i s  v a lu e ,  a r e  a c t u a l l y  v e ry  
t h i n .  H ow ever, t h e s e  a u th o r s  d id  n o t  m en tio n  how th e  tum our th ic k n e s s  
was e v a lu a te d .  Som etim es o r a l  c a rc in o m a s  grow  and  fu n g a te  above th e  
l e v e l  o f  t h e  a d ja c e n t  a c tu a l  e p i t h e l i a l  s u r f a c e  from  w hich  th e  tum our 
h a s  a r i s e n .  Thus tum our th ic k n e s s  m easu rem en t c o u ld  be  p r o b le m a t ic a l  
on  s u c h  o c c a s i o n s .  One p o s s i b l e  s o l u t i o n  i s  t o  e v a l u a t e  tu m o u r  
th ic k n e s s  a s  t h e  m ean o f  tw o  m e a s u r e m e n ts .  T he f i r s t  m e a s u re m e n t  
sh o u ld  r e p r e s e n t s  th e  d i s t a n c e  b e tw een  th e  a c tu a l  e p i t h e l i a l  s u r f a c e
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o f  t h e  g r o w th  a n d  t h e  d e e p e s t  p o i n t  o f  t h e  tu m o u r  w i t h i n  t h e  
u n d e r ly in g  t i s s u e s .  T he s e c o n d  m e a s u re m e n t  s h o u ld  b e  t h e  d i s t a n c e  
be tw een  th e  a r b i t r a r y  l i n e  o f  th e  o r i g i n a l  e p i t h e l i a l  s u r f a c e  and  th e  
d e e p e s t  g ro w in g  p o in t  o f  t h e  tu m our. The mean o f  th e  tw o  m easu rem en t 
m ig h t w e l l  r e p r e s e n t  t h e  tu m o u r  t h i c k n e s s  v a l u e  f o r  p r e d i c t i v e  
p u rp o se s . U l c e r a t i o n  i s  a  comm on f i n d i n g  e n c o u n te r e d  i n  o r a l  
c a rc in o m a s . T he s u r f a c e  o f  t h e  u l c e r  i s  u s u a l l y  c o v e r e d  by  n e c r o t i c  
t i s s u e  and  f i b r i n .  M easurem ent o f  th ic k n e s s  i n  su ch  tu m o u rs  c a n  a l s o  
b e  p r o b l e m a t i c a l .  I n  t h e  p r e s e n t  s tu d y  t h e  tu m o u r  t h i c k n e s s  w as  
c o n s id e re d  a s  t h e  d i s t a n c e  b e tw e e n  t h e  s u r f a c e  o f  t h e  u l c e r  a n d  t h e  
d e e p e s t  g ro w in g  p o i n t  o f  t h e  tu m o u r. W hether t h i s  r e p r e s e n t s  th e  b e s t  
tum our th ic k n e s s  a s s e s s m e n t  f o r  p r o g n o s t ic  p r e d i c t i o n s  i s  n o t  known. 
I t  c o u ld  b e  u r g u e d  t h a t  t h e  m e a s u re m e n t  f ro m  t h e  s u r f a c e  i n  s u c h  
tum ours s h o u ld  s t a r t  a t  t h e  b a s e  o f  t h e  u l c e r  w h e re  t h e  v i a b l e  
n e o p la s t i c  c e l l s  a r e  o r  a l t e r n a t i v e l y  i n  a  deep  u l c e r  th e  m easu rem en t 
m ig h t b e  from  t h e  l e v e l  o f  t h e  p resum ed  o r i g i n a l  s u r f a c e .  T h e re  i s  a  
need  f o r  e s t a b l i s h i n g  a  s ta n d a rd  m ethod f o r  a s s e s s in g  th e  th ic k n e s s  o f  
tum ours w i th  v a r io u s  p a t t e r n s  o f  g ro w th  s in c e  e n c o u ra g in g  r e s u l t s  hav e  
been  a c h ie v e d  i n  r e l a t i n g  t h i s  p a ra m e te r  t o  t h e  p ro g n o s is  and  ou tcom e 
o f  p a t i e n t s  w i t h  o r a l  c a n c e r ,  i n  v a r i o u s  s t u d i e s .  I n  t h i s  r e s p e c t  
s e l e c t i o n  o f  hom ogeneous g ro u p s  o f  p a t i e n t s  w i th  tu m o u rs  a r i s i n g  from  
s i m i l a r  a n a t o m i c a l  s i t e  i s  r e q u i r e d  f o r  d e t a i l e d  a n a l y s i s .  
A d d i t io n a l ly ,  t h e  c r i t e r i a  o f  how t o  m e a s u r e  t h e  tu m o u r  t h i c k n e s s ,  
e s p e c i a l l y  from  t h e  s u r f a c e  p o in t  o f  t h e  tu m o u r sh o u ld  be  e s t a b l i s h e d  
and  c l a r i f i e d  i n  o r d e r  t h a t  c o m p a riso n  o f  t h e  r e s u l t s  b e tw een  s tu d i e s  
from  d i f f e r e n t  c e n t r e s  becom es m ore m e a n in g fu l.
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8 .5  MALIGNANCY GRADINGS
I n  t h e  p r e s e n t  s t u d y  t h e  t o t a l  m a l ig n a n c y  g r a d e  d i d  n o t  
d i f f e r  s i g n i f i c a n t l y  b e tw e e n  t h e  g r o u p  o f  p a t i e n t s  who d e v e lo p e d  
r e c u r r e n c e  and  th e  g ro u p  o f  p a t i e n t s  who d id  n o t .  T h is  m ig h t i n d i c a t e  
t h a t  A n n ero th  e t  a l ' s  (1987) m alig n a n c y  g ra d in g  sy s te m  r e q u i r e d  m ore 
w ork i n  o r d e r  t o  overcom e t h e  s u b je c t iv e  n a tu r e  o f  t h e  e v a lu a t io n  o f  
s a n e  o f  t h e  f e a t u r e s  i n v o lv e d  i n  t h e  s y s te m . F u r t h e r m o r e ,  t h e  
w e ig h tin g  o f  th e  s c o re s  g iv e n  t o  t h e  f e a t u r e s  m ig h t need  r e - a s s e s s in g .  
I t  c a n n o t  b e  j u s t i f i a b l e  c o n s id e r in g ,  f o r  ex am p le , t h e  f e a t u r e ,  num ber 
o f  m i t o s e s  a s  e q u a l l y  i m p o r t a n t  a s  p a t t e r n  o f  i n v a s i o n .  I n c r e a s e d  
num ber o f  m ito s e s  m ig h t n o t  i n d i c a t e  t h e  a g g re s s iv n e s s  o f  t h e  tu m o u r. 
M ito s is  o c c u r s  i n  n o r m a l ,  h y p e r p l a s t i c  a n d  b e n i g n  n e o p l a s t i c  
e p i th e l iu m  a n d  s t r i k i n g l y  s o  i n  som e h y p e r p l a s t i c  l e s i o n s .  On t h e  
o t h e r  h a n d  p a t t e r n  o f  i n v a s i o n  w as fo u n d  t o  h a v e  a  p o t e n t i a l  
p r e d i c t i v e  v a lu e  f o r  n o d a l m e ta s ta s i s  i n  p a t i e n t s  w i th  f l o o r  o f  m outh 
ca rc in o m a  a n d  a l s o  t o  d i f f e r  s i g n i f i c a n t l y  b e tw e e n  t h e  g r o u p  o f  
p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  and  th e  g ro u p  who d id  n o t  when c a s e s  
o f  a l l  t h r e e  s i t e s  w e re  c o m b in e d . T he c l i n i c a l  c o u r s e  o f  d i f f u s e  
i n v a s iv e  c a r c in o m a  o f  t h e  to n g u e  i n  r e s p e c t  t o  f r e q u e n c y  o f  tu m o u r  
r e c u r r e n c e  an d  tu m o u r - f r e e  s u r v i v a l  w as e v a lu a te d  by Yamamoto e t  a l .  
(1 9 8 3 ). T h e s e  a u t h o r s  fo u n d  t h a t  s u c h  tu m o u r s  w e re  v e r y  m uch 
m a lig n a n t  i n  t h e  s e n se  t h a t  l o c a l  r e c u r r e n c e s  w ere  e x tre m e ly  f r e q u e n t  
an d  v e r y  fe w  p a t i e n t s  h a d  s u r v i v e d  t u m o u r - f r e e  f o r  m o re  t h a n  16 
m o n th s .
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I t  i s  a l s o  n o t  j u s t i f i a b l e  c o n s i d e r i n g  t h e  f e a t u r e ,  
ly rn p h o p lasm acy tic  i n f i l t r a t i o n ,  a s  i m p o r t a n t  a s  s t a g e  o f  i n v a s i o n .  
E v a lu a t io n  o f  ly rn p h o p la sm a c y tic  i n f i l t r a t i o n  c a n  b e  v e ry  u n r e l i a b l e ,  
p a r t i c u l a r l y  i n  u l c e r a t e d  tu m o u r s  w h e re  m o s t  o f  t h e  i n f l a m m a t o r y  
i n f i l t r a t e ,  i n  f a c t ,  w o u ld  n o t  b e  d u e  t o  im m u n o lo g ic a l  r e a c t i o n  t o  
t h e  tu m o u r .  By c o n t r a s t ,  s t a g e  o f  i n v a s i o n  i s  o f t e n  a c c u r a t e l y  
e v a lu a te d  on  r e s e c t i o n  sp e c im e n s , and  th u s  a  m ore r e l i a b l e  f e a t u r e .
R e c e n tly , a  new m a lig n a n c y  g ra d in g  sy s te m  h a s  been  s u g g e s te d  
by  B ry n e  e t  a l .  (1 9 8 9 ) . T h i s  i s  a  m o d i f i c a t i o n  o f  A n n e ro th  e t  a l ' s  
(1987) g r a d i n g  s y s te m  i n  t h e  s e n s e  t h a t  t h e  h i s t o l o g i c a l  f e a t u r e s ,  
e x c lu d in g  t h e  s ta g e  o f  in v a s io n ,  a r e  e v a lu a te d  on  th e  h i s t o l o g i c a l l y  
m o st i n v a s iv e  a r e a s  o f  tu m o u r i n  b io p sy  m a t e r i a l .  T h is  new sy s te m  w as 
a p p l i e d  on  squam ous c e l l  c a rc in o m a s  o f  b u c c a l  and  m a x i l l a r y  a l v e o l a r  
m ucosa and  w as a l s o  com pared  w i th  th e  B ro d e rs  (1920) g ra d in g  sy s te m . 
T hese  a u t h o r s  fo u n d  t h a t  t h e  new  s y s te m  w as o f  p r o g n o s t i c  v a l u e  i n  
te rm s  o f  s u r v i v a l  o f  t h e  p a t i e n t s .  However, a s s e s s m e n t  o f  t h e  sy s te m  
on  b i o p s y  m a t e r i a l  i s  p r o b l e m a t i c a l .  M o st o r a l  sq u a m o u s  c e l l  
c a rc in o m a s  i n f i l t r a t e  t o  some d e p th  w i th in  th e  u n d e r ly in g  t i s s u e s  and  
t h e  b io p sy  sp e c im en s  a r e  u n l ik e ly  t o  c o n ta in  t h e  d e e p e s t  p a r t  o f  t h e  
tum our. T h e re fo re ,  a s s e s s m e n t  o f  th e  f e a t u r e s  f o l lo w in g  t h i s  sy s te m  
m ig h t h a v e  b e e n  p e r f o r m e d  o n  t i s s u e  n o t  r e p r e s e n t a t i v e  o f  t h e  m o s t  
i n v a s iv e  p a r t  o f  th e  tu m o u rs . A d d i t io n a l ly ,  F i s h e r  (1975) s t a t e d  t h a t  
m a lig n an cy  g r a d i n g  o n  r e s e c t i o n  s p e c im e n s  g i v e s  a  b e t t e r  p r o g n o s t i c  
i n d i c a t i o n  th a n  th e  c o rre s p o n d in g  b io p s y  sp e c im en s  b e c a u se  t h e r e  a r e  
v a r i a t i o n s  i n  m alig n an cy  g ra d in g  s c o re s  e v a lu a te d  on b io p sy  com pared 
t o  th o s e  e v a lu a te d  on  r e s e c t i o n  sp e c im en s . T h is  w as p resu m ab ly  due t o  
th e  f a c t  t h a t  b io p sy  sp e c im en s  a r e  n o t  a lw a y s  r e p r e s e n t a t i v e  f o r  th e
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e v a lu a t io n  o f  f e a t u r e s  i n v o lv e d  i n  s u c h  m a l ig n a n c y  g r a d i n g  s y s te m s .  
S ta g e  o f  in v a s io n ,  f o r  ex am p le , c a n n o t b e  r e l i a b l y  e v a lu a te d  on b io p sy  
o f  d e e p ly  i n v a s i v e  tu m o u r s .  V a s c u la r  i n v a s i o n ,  a  f e a t u r e  w h ic h  w as 
e v a lu a te d  b y  F i s h e r  (1 9 7 5 ) , m ig h t  n o t  b e  e v i d e n t  o n  b i o p s y  m a t e r i a l  
b u t  b e  c l e a r  e n o u g h  o n  d e f i n t i v e  r e s e c t i o n .  H o w e v er, t h e s e  tw o  
f e a t u r e s  w ere  n o t  e v a lu a te d  i n  B ryne e t  a l ' s  (1989) g ra d in g  sy s te m  i n  
s p i t e  o f  s t a g e  o f  i n v a s i o n  b e in g  o n e  o f  t h e  t u m o u r - h o s t  i n t e r a c t i o n  
f e a t u r e s  w h ic h  h a s  b e e n  fo u n d  t o  b e  a  g o o d  i n d i c a t o r  f o r  p a t i e n t  
outcom e a n d  c u r e  r a t e  (S h ah  e t  a l . ,  1 976 a n d  C r i s s m a n  e t  a l .  1 9 8 4 ) . I n  
t h e  p r e s e n t  s tu d y  a l s o  t h e  s t a g e  o f  i n v a s i o n  w as fo u n d  t o  b e  a  g o o d  
p r e d i c t o r  o f  p a t i e n t  ou tcom e when c o m p a riso n  w as made b e tw e en  t h e  tw o  
m a jo r  g r o u p s  o f  a l l  s i t e s  c o m b in e d  t o g e t h e r .  A h i g h l y  s i g n i f i c a n t  
d i f f e r e n c e  w as n o te d  an d , o v e r a l l ,  tu m o u rs  i n  p a t i e n t s  who d e v e lo p e d  
r e c u r r e n c e  w e re  m ore d e e p ly  in v a s iv e  th a n  tu m o u rs  i n  p a t i e n t s  w i th o u t  
r e c u r r e n c e .
8 .6  HETCBXJGICAL NODAL STATUS
H i s to l o g i c a l ly  p r o v e n  m e t a s t a s i s  i n  t h e  n o d e s  a n d  t h e
p re s e n c e  o f  e x t r a c a p s u la r  e x te n s io n  o f  tum our p u t  p a t i e n t s  i n  a  h ig h
r i s k  g ro u p  f o r  d e v e lo p in g  tum our r e c u r r e n c e  e i t h e r  l o c a l l y  o r  i n  t h e
n e c k  (S h a h  e t  a l . ,  1976 a n d  O 'B r ie n  e t  a l . ,  1 9 8 6 ) a n d  f o r  d e v e lo p i n g
d i s t a n t  m e t a s t a s i s  (Vikram e t  a l . ,  1984a). T h is  t r e n d  w as t r u e  i n  t h e
r e s u l t s  o f  t h e  p r e s e n t  s tu d y  a s  w e l l  (C h ap te r 7 ) , a t  l e a s t  i n  r e l a t i o n
t o  l o c a l  a n d  n e c k  f a i l u r e .  B o th  n o d a l  m e t a s t a s i s  a n d  t h e  s p r e a d  o f
tum our beyond t h e  n o d a l c a p s u le  w ere  m ore commonly e n c o u n te re d  i n  th e
g ro u p  o f  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  t h a n  i n  p a t i e n t s  w i t h o u t  
<(75% versus 34% and 58.3% versus 37.5% r e s p e c t iv e ly ) ,  
r e c u r r e n c e  The fre q u e n c y  o f  p o s i t i v e  nodes w as s i g n i f i c a n t l y  g r e a t e r
(P< 0.0005, Chi square t e s t !  
i n  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e  A c l o s e  f o l l o w - u p  f o r  s u c h
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p a t i e n t s  t h e r e f o r e ,  i s  r e q u i r e d .  F u r t h e r  t r e a tm e n t  m o d a l i t i e s  m ig h t 
w e l l  n e e d  t o  b e  c o n s id e re d .
8 .7  CJQNCEUSIONS AND FUTURE STUDIES
I n  t h e  s tu d i e s  p r e s e n te d  i n  t h i s  t h e s i s  th e  a t t e m p t  h a s  b e e n  
made t o  f u r t h e r  i n v e s t i g a t e  t h e  c u r r e n t  v ie w  o f  t h e  v a l u e  i n  r i s k  
a s s e s s m e n t  o f  s t r u c t u r a l  f e a t u r e s  w h ic h  c a n  b e  i n t e r p r e t e d  b y  t h e  
d i a g n o s t i c  p a t h o l o g i s t .  F e a t u r e s  l i k e  AgNORs c o u n t  w h ic h  i s  a  
r e l a t i v e l y  new  m e th o d  o f  a s s e s s m e n t  t h o u g h t  t o  b e  r e l a t e d  t o  tu m o u r  
p r o l i f e r a t i o n  w as fo u n d  t o  b e  o f  p r e d i c t i v e  v a lu e  f o r  n o d a l m e t a s t a s i s  
i n  c a r c in o m a s  a r i s i n g  f ro m  f l o o r  o f  m o u th . S i m i l a r l y  p a t t e r n  o f  
in v a s io n  an d  tu m o u r -h o s t  i n t e r a c t i o n  w ere  o f  v a lu e .  Tumour t h ic k n e s s ,  
a s  a  s i n g l e  i n d e p e n d e n t  v a r i a b l e ,  w as a l s o  fo u n d  t o  b e  u s e f u l  i n  
p r e d i c t i n g  o f  n o d a l  m e t a s t a s i s  o f  f l o o r  o f  m o u th  c a r c in o m a s .  T h e s e  
f in d in g  s t r o n g ly  s u g g e s t  t h a t  a s s e s s m e n t  o f  su ch  p a ra m e te r s  may b e  a  
b e t t e r  way t o  s e l e c t  th o s e  f l o o r  o f  m outh  c a n c e r  p a t i e n t s  who a r e  m o st 
l i k e l y  t o  b e n e f i t  from  p r o p h y la c t ic  t r e a tm e n t  o f  t h e  NO neck .
I n  r e l a t i o n  t o  p a t i e n t  ou tcom e f o l lo w in g  t r e a tm e n t ,  f e a t u r e s  
l i k e  p a t t e r n  o f  in v a s io n , s ta g e  o f  in v a s io n , tu m o u r -h o s t  i n t e r a c t i o n  
an d  tu m o u r  t h i c k n e s s  w e re  fo u n d  u s e f u l  f o r  s e p a r a t i n g  h i g h  r i s k  
p a t i e n t s  f o r  d e v e lo p i n g  tu m o u r  r e c u r r e n c e .  M e t a s t a s i s  i n  t h e  n o d e s  
an d  i n v o lv e m e n t  o f  n o d a l  c a p s u l e  b y  tu m o u r  w e r e  a l s o  f e a t u r e s  m o re  
ccrrmonly e n c o u n te re d  i n  p a t i e n t s  who d e v e lo p e d  r e c u r r e n c e .  A ssessm en t 
o f  t h e s e  s t r u c t u r a l  f e a t u r e s  may h e lp  i n  p o in t in g  o u t  a  r i s k  g ro u p  o f  
p a t i e n t s  who m ig h t be  c o n s id e re d  f o r  f u r t h e r  t r e a tm e n t  m o d a l i t i e s .
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F a r th e r  r e s e a r c h  i s  t h e r e f o r e  i n d i c a t e d .  T he f i n d i n g s  n e e d  
t o  b e  v e r i f i e d  i n  p r o s p e c t i v e  s t u d i e s  i n v o l v i n g  a  l a r g e r  n u m b e r  o f  
p a t i e n t s  w i t h  c a r c in o m a s  a r i s i n g  f ro m  s i m i l a r  a n a t o m i c a l  s i t e s  a n d  
a l s o  s t u d y i n g  c a r c in o m a s  a r i s i n g  f ro m  o t h e r  i n t r a - o r a l  a n a t o m i c a l  
s i t e s .
The i n v e s t i g a t i v e  m ethods em ployed  i n  t h e  w ork o f  t h i s  t h e s i s  
h av e  b e e n  r e s t r i c t e d  t o  t h o s e  l i k e l y  t o  b e  a v a i l a b l e  t o  a  r o u t i n e  
d i a g n o s t i c  p a th o lo g y  s e r v i c e .  E m phasis  h a s  been  p la c e d  on e v a lu a t io n  
o f  h i s t o l o g i c a l  f e a t u r e s  i n  r e l a t i o n  t o  t h e  p r e d i c t i o n  o f  p r o g n o s is  o f  
o r a l  c a n c e r .  The r e s u l t s  s u g g e s t  t h a t  t h e  in fo r m a t io n  a v a i l a b l e  from  
su c h  s t u d i e s  i s  l im i t e d .  A lth o u g h  some m o rp h o lo g ic a l  f e a t u r e s ,  su ch  
a s  p a t t e r n  o f  i n v a s i o n ,  d o  a p p e a r  t o  h a v e  p r o g n o s t i c  r e l e v a n c e  i t  i s  
b e l i e v e d  t h a t  m o re  d e t a i l e d  a s s e s s m e n t  o f  o t h e r  f a c t o r s  w i l l  b e  
r e q u i r e d  t o  im p ro v e  th e  p r e d i c t i o n  o f  p ro g n o s is .  I t  i s  f e l t  t h a t  th e  
m ost f r u i t f u l  p o s s ib l e  av en u es f o r  f u r t h e r  r e s e a r c h  a r e  l i k e l y  t o  be  
d e t a i l e d  c e l l  k i n e t i c  s tu d i e s  in v o lv in g  f lo w  c y to m e try . Such s tu d i e s  
w ould  a l s o  a l l o w  a s s e s s m e n t  o f  p l o i d y  w h ic h  may h a v e  p r o g n o s t i c  
r e le v a n c e .  Im age c y to m e try  f o r  a s s e s s m e n t  o f  s t r u c t u r a l  f e a t u r e s  i s  a  
f u r t h e r  p o s s i b l e  a p p r o a c h  b u t  l i k e  f lo w  c y to m e t r y  i s  d e p e n d e n t  u p o n  
e x p e n s iv e  t e c h n o l o g y  n o t  r e a d i l y  a v a i l a b l e  i n  r o u t i n e  d i a g n o s t i c  
s e r v i c e s .  A n o th er a l t e r n a t i v e  i s  th e  s tu d y  o f  oncogenes and  oncogene 
p r o d u c ts  by m o le c u la r  b i o lo g i c a l  te c h n iq u e s  b u t  i t  i s  c o n s id e re d  t h a t  
su c h  s t u d i e s  a r e  m o re  l i k e l y  t o  a d v a n c e  k n o w le d g e  o f  t h e  n e o p l a s t i c  
p r o c e s s  r a t h e r  th a n  p ro v id e  p r a c t i c a b l e  i n d i c a t o r s  o f  p ro g n o s is .
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